LisPaY

FeB 2000
N

Atmy ERVLICTE f‘\.;ll
U.m. et of Lom

During the year 7 storms and 8 depressions formed in the
Bay of Bengal, 1 storm and 4 depressions in the Arabian
Sea and one depression over Bihar, The dates on which the
storms occurred and the greatest barometric depths observed
are summarised in the Table below :—

TaBLE.
Greatest
Locality. Month. Date. b?tls:ri;te;ic

depth.
Arabian Sea May 13—19 1-20”7
Bay of Bengal May 22—26 0-35”
Bay of Bengal June 14--16 0-25”
Bay of Bengal August 2—4 0-35”
Bay of Bengal Septomber 17--21 035"
Bay of Bengal October 13—22 0-40”
Bay of Bengal November. 14-—19 0-90”
Bay of Bengal Deocembor 12-—17 1-00”

The detailed descriptions of these storms and depressions
are, as usual, followed by a list of western disturbances of
the year, of the more important local storms, and of the
localities in which winds of force 9 or more were experienced
by ships in the Indian Seas.

1. Western Depression, 21st-—23rd February 1933.—A
western disturbance which lay as a deep depression over the
Persian Gulf on the 21st morning caused moderate to strong
winds and rough seas accompanied with rain on the Mekran
coast on that day and lay over the north Arabian Sea to the
south of the Mekran coast on the next morning ; Pasni had
an easterly gale accompanied with thunderstorm and rain
at 8 hrs. on the 22nd. FE’ly to NE’ly winds of force 7 to 8
and rough seas continued on the coast during the day;
8. 8. Varsova bound for Karachi from the Persian Gulf also
reported strong easterly wind with rainsqualls and very
rough sea at 18-30 hrs. near Lat. 24}°N., Long. 63}°E. With
the depression moving away eastward the weather moderated
on the Mekran coast. The depression lay over Gujarat on
the 23rd morning and moved eastwards across the country
thereafter.

2. Low pressure area off Malabar-Kanara, 9th—I11th April
1933.—S8igns of accentuation of the seasonal low in the south
of the Bay of Bengal were noticeable after the 1st April
and Ceylon had fairly widespread rain on the 4th and 5th.
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Pressure fell appreciably in the Madras Presidency between
the 6th and 7Tth and in Mysore, Malabar, Kanara and south-
east Arabian Sea between the 7th and 8th. Upper winds
upto 1 Km. over Colombo which were westerly (force 4)
on the Tth morning backed to between southwest and south
(force 3 to 5) by the 8th morning. On the 9th morning a
low pressure area appeared off north Kanara in the neighbour-
hood of Laccadives and upper winds upto 2 Km. over the
Peningula were blowing from between east and southeast
(force 3 to 7). With this the rainfall extended into the
west of the Peninsula on the 9th. Between the 9th and
10th pressure rose appreciably over the Peninsula but fell
somewhat in the southeast Arabian Sea in the neighbourhood
of Minicoy and the low pressure area was located to the
west of Laccadives on the 10th. The low pressure area
persisted there, till the next day, when it became unimportant.
Widespread thunderstorm rain also occurred in Malabar,
Kanara and Mysore on the 10th and 11th.

3. Unsettled Conditions, 22nd—26th April 1933.--On the
morning of the 22nd April a trough of low pressure appeared
in the south Bay of Bengal. During the course of the next
24 hours it gradually extended from the south to central
Bay without showing any signs of intensification. On the
afternoon of the 24th, the trough of low pressure was con-
centrating between Diamond Island and the Andamans as
shown by the following :-—

(o) The marked and concentrated pressure fall on the
afternoon of the 24th over the region between
Port Blair and Diamond Island.

(b) The 18-30 hours observations from S. S. Jalaveera
(11-8° Lat., 90-1° Long.) which reported north-
westerly wind force 3.

(¢) On the morning of the 25th widespread rainfall
occurring at stations along the Tenasserim coast
and over the TIrrawady and Pegu divisions,
Diamond Island reporting 3" and Amherst 4”.

By the next morning the conditions became markedly
unsettled from the Andaman Sea to the east Central Bay
and pressurc was falling rapidly in the north Andaman Sea,
From the morning upper winds it appeared that a cyclonic
circulation had established itself upto about 2 Km. height.
On the afternoon of the 25th conditions appeared favourable
for the formation of a depression with central region near
Lat. 13°N., Long. 95°E. Thereafter however the unsettled
conditions were less marked and became unimportant by
the afternoon of the 26th.

The ecastward movement of these unsettled conditions
towards Burma caused widespread rain in Tenasserim and
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in the Pegu and Irrawady divisions between the 24th and
26th.

This is an interesting example of unscttled conditions
during which, in spite of a report of northwesterly wind of
force 8 and concentrated pressure fall from the affected
region. a depression failed to develop.

4. Low pressure arca off Malabar, 3rd—6th May 1933.—A
fall in pressure oceurred to the west of Ceylon between the
30th April and Ist Mav. Pressure fell further in the west
of the Peninsula and the cast Arabian Sea between the 1st
and 2nd.  Upper winds upto I Km. at Colombo and Trivan-
drum which were light southwesterly and moderate north-
westerly on the 1st morning backed to south and southcast
respectively and were of force 2-4 on the 2nd morning ; this
change indicated an incursion of humid winds over the south
of the Peninsula and the southeast Arabian Sea. By the
3rd morning a shallow low pressure area appearcd in the
southeast Arabian Sea between Malabar and Laccadives;
the upper winds at Colombo had backed further to southeast ;
also the upper winds upto 2 Kws. at Mangalore, which were
blowing from between northwest and northeast on the 2nd
morning, had backed and were from between southeast and
southwest on the 3rd morning. Widespread rain occurred
in Malabar, and both Amini Divi and Minicoy had also
rain on the 3rd. By the 4th morning the surface wind at
Minicoy which was northnortheasterly (force 1) on the 3rd
morning had become squthwesterly (force 4), the pressure
in the Laccadives had risen and the upper winds along the
Malabar coast had weakened and were getting out of the
influence of the low pressure; these changes indicated a
somewhat westerly movement and also probably filling up
of the low pressure area. Ships’ observations as well as
observations from Minicoy in the course of the next two
days indicated that the low pressure area moved further
westwards and became unimportant by the 7th morning.

. Severe Storm of 13th to 19th May 1933.—S8igns of arrival
of southeasterly to southerly air in the southwest of the
Bav of Bengal between 0-5 and 1-5 Km. were noticcable
after the 6th May. Colombo had 5" of rain on the 8th and
on the 9th morning light southeasterly winds were reported
by ships from the southwest of the Bay. On the 9th a
concentrated fall in pressure occurred in the Laccadives and
the adjoining parts of the southeast Arabian Sea and rainfall
extended into Malabar and further westwards into Minicoy
which also had 4” of rain on that day. A low pressure area
appeared in the southeast Arabian Sea on the 10th morning ;
it moved slightly northwards, pressure falling further along

and off Kanara and the Konkan. By the 11th morning the
upper winds upto about 1 Km. at Colombo and 2 Km. at
Trivandrum were under the influence of the low pressure
arca In the southeast Arabian Sea, those at Trivandrum
being easterly to southeasterly.

The observations from Amini Divi and Minicoy as well as
from ships on the 12th morning indicated that the low pres-
sure area was then concentrating into a depression. The
upper winds at Trivandrum had veered to south and also
strengthened (force 3-5); this change together with the
change in upper winds at other stations in the Peninsula
indicated that the disturbance was moving northwards. By
the 13th morning the wind at Minicoy which was south-
easterly and light on the previous morning had veered to a
southwesterly wind of force 6 from a light southeasterly
breeze on the previous morning, and a depression had formed
by this time with central region in the neighbourhood of
Lat. 9°N., Long. 70°E.; Amini Divi had 3" of rain on the
12th. The changes in the upper winds over the Peninsula
between the 12th and 13th however did not indicate a further
intensification of the depression.

Observations from Minicoy on the 14th morning indicated
that the depression had either weakened somewhat or moved
to the northwest of Minicoy. The upper winds upto 2 Kms.
in the Peninsula were not under the influence of the depres-
sion on the 14th morning although they continued to do so
at higher levels. However, in the course of that day the
upper winds over the Peninsula in the lower levels were
again gripped by the depression and strengthened somewhat.
Also a rain belt, indicating the existence of a front and
extending from the north Konkan to Berar, had appeared
on the 15th morning, and widespread rain had fallen over
that region in the previous 12 hours. A somewhat similar
type of front is often very well marked in storms during
the post-monsoon period when the continental air mass is
colder than the air mass from the Indian seas. It is difficult
to locate the centre on the 15th with any degree of accuracy
in the absence of observations from near the central region.
The upper winds in the Peninsula on the 15th morning
however indicated a northward movement of the depression
and by 8 hrs. of the 16th the depression had probably already
developed into a storm which was then centred near Lat.
16°N., Long. 69°E. 8. S. City of Swansea bound for Bombay
from Aden experienced near Lat. 174°N., Long. 664°E. north-
northeasterly wind of force 4 to 5 at 4 hrs. on the 16th morn-
ing ; thereafter *as she moved eastwards she experienced
stronger winds, the force having risen to 7 by 8 hrs. An
extract from her log is given below.

Log of S. 8. City of Swansea for 16th and 17th.

i
PosiTIoN. Winp.
Date. Hour. Pressure. Sea. Swell. WEeATRER REMARKS.
Lat. N. Long. . Dir. Force.
16th . 4 .. . 29-69 NNE 4.5 | Moderate, NNE Heavy, SE . Sky partly cloudy.
8 17 33 67 02 29-71 NNE 8.7 | High, NNE . Heavy, NNE Overcast and rain.
12 17 43 67 40 29-65 I NE/E 7-8 | High, confused Heavy, confused . | Overcast and rain.




Log of 8. 8. City of Swanseu for 16th and 17th—contd.
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PosiTroN. Winb.
Date. Hour. Presgure. Sea. Swell. WeartHier REMARKS.
Lat. N. | Long. E. Dir. Torce.
16th . . 14 2957 NNE s
16 .. .. 29-49 NNE 9 | Very High, NNE . | Heavy, NNE Frequent  violent  rain
squalls.
18 . .. 20-49 NE .
20 .. . 29-51 ENE 8-10 | High, ENE . Heavy, ENE Continued heavy rain.
21 . . 29-53 NE/N 9
22 . .. 2053 NE/N 8.9
23 .. .. 2055 NE 8
24 .. .. 20-57 NE 8 High, NE eavy NE Heavy  lghtning  and
; rain.
17th . . 1 29-56 N
9 29-51 N/E
3 .. .. 29-49 N
4 .. .. 29-51 NXNW 7-8 | High, NN'W, Heavy, NNW Occatsonal heavy squalls.
6 29-57
8 I3 19 68 53 2961 NNW 6 | High, NN'W. Heavy, NNW Overcast and squalls.
12 18 26 69 08 29-63 WN'W 5} High, WN'W Heavy, WNW Overeast and squalls,
16 .. .. 20-57 W 4 | Rough, W Moderate, W Showery.

From the log of 8. S. City of Swansea it will appear that
the storm had winds of force 8 to 10 to the north of its centre ;
as is also generally found to be the case in the storms of the

ost-monsoon period, the strong winds being generally to the
gouth of the centre in the case of pre-monsoon storms. The
storm seems to have intensified during the 16th and was
probably of severe intensity by that evening. 8. S. Bhutan
bound for Aden from Bombay, an extract from whose log

is given below. also experienced the full force of the storm

on the 16th-17th night.

She recorded the lowest pressure

\
|
|

reading of 28-64” at 11-30 p.m. on the 16th, the pressure
having fallen by 1-20” since 8 hrs. in the morning when she
had left Bombay ; it appears that the cyclone had a belt of
hurricanes but it is not known if it had a calm centre. The
S. 8. Bhutan probably passed to the south of the centre of
the evclone, and the pressure deficiency at the centre may
have been more than 1-20".

Log of 8. S. Bhutan for 16th and 17th.

POSITION. A Winb.
Date. Hour, |———————| Pressure. Sea. Swell. R EMARKS.
Lat. N. Long. E. Dir. Yorce.
Q ’ ) 4

16th 8 29-84 WSW 2 [ Calm . No swell Sky partly cloudy.
12 18 37 71 48 29-76 WSwW 2 | Calm . Moderate, WSW Light rain.
16 2964 ~NE 4.5 | Moderate, SW Moderate, SW Continuous rain.
18 . E .
19 e .. 29-57 SE e
20 29-59 S 7 | High, confused Heavy, confused Frequent  heavy  rain
i} ' squalls.

-



Log of 8. S. Bhutan for 16th and 17th—contd.

Posrtion. Winp.
Date. Hour, Pressure, Sea. Swell. REMARKS,
Lat. N. | Long. E, Dir. Force.
16th—contd. 22 .. .. 29-55 ESE 8
2330 28-64
23-40 28-70
24 .. .. 29-16 Confused = 12 | C'onfused Confused Overcast sky, squalls,
17th . . 1 Var. 12
2 29-46 WEW 10 | High, WSW. Heavy, WSW
3 . .. 29-48 W 8
4 20-52 w 7 | High, W Heavy, W
5 .. .. 29-55
6 .. .. 2953 NwW 6
7 .. .. 29-61
8 17 39 67 34 29-64 N 6 | Rough, N' Moderate, N
10 .. .. 29:61
11 .. .. 29-67
12 17 27 66 43 29-70 NIW 5-6 | Confused, N, Confused, N. Sky partly cloudy, occa-
sional rain.

The cyclone moved in a northnortheasterly direction after
the 16th morning and was centred near Lat. 19°N., Long.
69°L. at 8 hrs. on the 17th. A narrow belt of rain extended
from the Gujarat coast to Patna in Bihar on the 17th morning.
Upper winds at Bombay upto 1-5 Km. (the balloon having
been lost in clouds at that height) which were from south-
southeast and of force 6-8 in the morning veered thereafter
and were blowing from south in the afternoon, indicating

northeastward movement of the cyclone; at Ahmedabad,
in the afternoon, the upper winds were from northeast and
of force 8-10 upto 1-5 Km. (the limit of the flight). While
approaching the Kathiawar coast on the 17th afternoon the
cyclone weakened into a depression as indicated by the
observations of H. M. S. Enterprise and of S. S. Garmula.
A summary of the observations of these two ships is given
below :—

H. M. 8. Enterprise.

PosITION. Wixnp.
D Time . ;.
ate. LS T Swell. WEATHER REMARKS.
Lat. N. Long. E. Dir. Force.
o ’ o s
17th May 1933 . 08-30 21 54 68 48 NE/E 5 Moderate, SE Cloudy.
15:30 20 50 70 10 NE/E 10 Moderate, NE . | Rain in last hour.
1930 20 21 70 48 SSE 8 Moderate, SE Precipitation within sight.
22:30 20 01 71 13 S 7 Moderate, SE Partly cloudy.
18th May 1033 . 01-30 19 36 71 43 SSW 7 Moderate, S Partly cloudy.
04-30 19 12 72 10 SWHwv 4 Partly cloudy.




8.8. Garmula.

Pos1tIoxw, Winn,
Date. lT'l\mf; Pressure. Sea. Swell, Weatner REMakks.
Lat. N. | Long. E. Dir, Foree,
<] 7 [+ ’
17th May 1933 . 06-30 20 0 71 12 2956 ENE 7 Rough . Moderate, E Infermittent moderate rain.
12:30 20 30 7036 29-56 NE 6 Rough . Moderate, K Intermittent moderate rain,
1630 20 24 006 29-36 NE 7 High Moderate, 8K Rain  accompanying  with:
squalls,
19-30 20 24 70 30 29-34 SSE 7 Rough | Moderate, SE Overcast.
22:00 20 24 70 42 29-39 S 6 Rough . Moderate, 815 . | Ugaly threatening sky.
18th May 1933 . 03-30 20 18 1 42 29-48 SW 4 Rough . Moderate, 815 Overeast.
The centre of the depression was near Lat. 20°N., Long. in connection with this storm did damage to property
70°E. at 21 hrs. on the 17th and both these vessels were there,

near the centre between 19 hrs. and 22 hrs.  The depression
weakened further while approaching the Kathiawar coast
and passed inland slightly to the west of Veraval between
2 and 3 hrs. on the 18th. From the barometer readings at
Veraval it appears that the pressure deficiency at the centre
of the depression at the time of its passage inland may not
have been more than 0-30”. The depression continued to
move slowly northeastwards through Kathiawar and filled
up to the east of Cutch on the 19th.

It is reported that the rain which occurred in Gujarat

6. Storw of 2ind-—26th May 1933, On the morning of the
20th May the ships” observations showed that the southwest
monsoon was strengthening in the neighbourhood of Ceyvlon
and was being direeted towards the Tenasserim ecoast.  One
inch of rain had already fallen at Port Blair and light but
widespread showers were reported from Tenasserim. Pres-
sure was markedlv in defect at Port Blair. By the next
morning signs of a feeble cyclonie circulation setting in to
the west of the Andamans were noticeable. In this connec-
tion the following ships’ observations are interesting.

Postrion. Winn,
Date. Steamer. tHour. REMARKS,
Lat. N. Long. E. Dir. Force.
o ’ o ’
21st May 1933 ¢ Ethiopia ™ 06-30 14 3 86 7 NNW 1 Smooth sea.

¢ Nurjehan ' 06-30 12 0 89 4 SW 2 Slight sea.

* Erinpura ™ 08-00 4 8 90 8 ESE 2 Slight sea.

“ Masimpur 7 . . . 08-00 14 7 91 1 SE 2 Smooth sea.

Widespread thunderstorms were reported from south
Burma and Tenasserim. The pressure departure in the
Bay was above normal to the north of Lat. 18°N. and below

normal to the south of it.

By the morning of the 22nd a depression formed in the
Bay with centre within a degree of Lat. 12°N., Long. 88°E.
The depression intensified during the course of that day
without showing any signs of appreciable movement. By
early morning of the 23rd, it began to move in a northeasterly
direction and, at 8 hours, was centred near Lat. 14°N., Long.
90°E. By the afternoon it had concentrated into a cyclonic
storm which continued to move in a northeasterly direction.
Diamond Island surface wind, which was ESE’ly 6 at 8 hrs.
of the 23rd became SE’ly 8 at 11 hrs. and further strengthened
$o force 12 at 23 hrs. (of the 23rd). These changes suggested
that the storm, while moving in a northeasterly direction,

was further intensifying.

The following reports from Port Officer, Rangoon and
Wireless Officer, Diamond Island are very interesting :-—
The Port Officer, Rangoon remarked —
“ 23rd May 1933.—Overcast, light rain, squally, general
direction ESE, SKE; strongest gust 41 m.p.h. at
7-52 a.M. from southeast.
24th May 1933.—Overcast, heavy rain, squally, general
direction SE, SSE strongest gust 51 m.p.h. at
9-6 o.M, from south.
25th May 1933.—Overcast, rainy, squally, direction.
ESE, SE, SSE. Strongest gust 56 m.p.h. at
11-40 a.m. from south.”
The Officer-in-charge, Radio Office, Diamond Island,.
remarked—
“On the 23rd from 21 to O hrs. sky mainly overcast.
Moderate gale with intermittent vigorous squalls and light:
B
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drizzle. Direction southeastward. Sea moderate to rough.
‘Swell of moderate height and of average length.

On the 24th at 0 hr. severe thunderstorm with heavy rain
accompanied by vigorous squalls and hurricane force of
breeze (66 miles per hour). Sky overcast. Sea very rough.
Swell heavy and of average length.

From 0 to 3 hours thunderstorm continues with heavy
rain, Intermittent vigorous squalls, Fresh gale direction
southeastward, sea very rough, swell heavy and of average
length.

From 3 to 6 hours thunderstorm continued. DBreeze
dropped in strength to strong intermittent light squalls with
rain, Sea rough. Swell heavy and of average length from
southeast.

From 6 to 8 hours thunderstorm at time of observation.
Sky overcast with nimbus clouds. Breeze dropped in strength
to moderate. Direction inclined to vary from south to
southsouthwest. Intermittent heavy rain, sea rough. Swell
still heavy and of average length.

From 8 to 12 hours sky overcast. Breeze increasing from
moderate to moderate gale. Direction southward. No
squalls, Intermittent moderate rain. Sea rough. Swell
still heavy and of average length.

From 12 to 15 hours sky overcast. Moderate gale conti-
nues, Direction southeastward., Intermittent light to heavy
rain, No squalls, Sea rough. Swell heavy and of average
length. Direction southeast.

From 15 to 18 hours sky overcast. Moderate gale continues
with occasional vigorous squalls accompanied with slight
drizzle. Direction southeast. Sea rough, swell heavy with
average length. From 18 to 20 hours variable sky. Breeze
decreased to strong breeze. Direction southsoutheast. No
squalls, or rain. Sea rough, swell heavy and of average
length. From 20 to O hours sky mainly overcast. Breeze
fresh gale with frequent vigorous squalls accompanied with
rain, Direction southwards. Sea very rough. Swell heavy
and of average length.”

At 17 hrs. of the 23rd the storm was centred within a
degree of Lat. 15°N., Long. 91°E. Thereafter the storm
took apparently a more northerly course and on the morning
of the 24th it was centred within a degree of Lat. 16°N.,
Long. 91°E. The monsoon was strong to the south and east
of the storm centre and nearly general rain fell in the Irrawady
and Pegu divisions and Upper Burma. At this stage pressure
departure near the centre of the storm was at least of the
order of —0-3” and the cyclonic circulation over the Bay
had extended upto at least 3 km. height. The three ships
S. S. Kutsang, S. 8. Arankola and S. S. Warina were at
different stages close to the centre of the storm. Portions
of their logs for the disturbed period are given below. These
indicate that probably at no time winds of gale or storm
force were experienced in the immediate vicinity of the
centre of the storm.

“ Kutsang.”
Posrtiox. Winp.
‘ Date. Hour. Sea. Swell. REMARKS.
Lat. N. | Long. E. Dir. Force.
o s o »
23rd May 1933 08:00 11 5 95 4 SW/S 5 Very rough .
09:30 12 0 9 2 SwW 4 Moderate Moderate, SW Moderate T. S, with rain.
14°30 12 7 94 6 SW 6 Very rough . | Heavy, SW Squalls (showers, squalls).
24th May 1933 00°30 4 2 93 5 SSwW 6 Rough Moderate, SW Intermittent slight rain
(showers, squalls).
08-00 15 4 92 3 SW/S 5 Rough Moderate, SW Rain.
09:30 15 5 92 3 SSW 5 Moderate Moderate, SW Rain (showers, squalls),
14:30 16 5 91 8 S 3 Moderate Moderate, S .
22:00 17 4 91 0 S 3 Moderate Moderate, S . (Showers.)
.25th May 1933 00730 17 8 90 7 w 1 Slight . Low, SW,
08:00 18 7 89 1 N 4 Moderate Moderate, N.
09:30 19 0 89 7 NE b Moderate Low, S.
12:30 19 6 89 5 NNE b5 Rough Confused, N.
14:30 19 & 89 2 N b Rough Confused, N . (Rain shower.)
15°30 19 8 89 0 NNE 5 Rough Confused, N . (Showers.)
17730 | 20 0 | 8 7 | NNE 3 | Moderate Moderate, S. .
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“ Arankola .

Posrrron. Winp,
Date. Hour, Soa. Swell. Remarks.
']Ja«t. N. | Long. E. Dir. Force.
23rd May 1933 . . 00-30 20 6 88 7 SE 3 Slight . . | Low, SE, cees
24th May 1933 . . 06-30 9 8 SQ 5 ESE 5 Moderate . | Moderate, SE . | Shower of slight or mode-
rate rain.
09-30 19 3 90 0 ESE 4 Moderate . | Moderate, SE. ceue
15-30 18 5 91 9 ESE 5 Moderate . | Heavy, SE . .} (Showers.)
17-30 18 2 91 2 ESE 3 Moderate . | Heavy, SE . . | Moderate rain (showers).
21-30 17 7 91 7 8 3 Moderate . | Heavy, SE . . | Showers with squalls (show.
ors).
25th May 1933 . . 06-30 6 5 93 0 SSwW 6 Rough . | Heavy, 8 . « | Heavy T. S. with rain
(rain, squalls).
09-30 16 2 93 4 SSW 6 2ough . | Heavy, S . . | Rain with squalls (rain,
squalls).
15-30 s 6 94 4 SSW 6 Rough . | Heavy, S . . | (Rain).
“ Warina.”
23rd May 1033 . . 15-30 5 7 93 I NS 4 Moderate . | Modevate, SK .} (Showers.)
17-30 16 1 93 8 e O 5 Moderate . | Moderato, SE .| (Showers.)
24th May 1933 . . 09-30 16 8 92 8 ENEK 3 Moderato . | Moderate, 8K - 1 Overeast with KN (show-
ors).
14-000 17 6 91 9 N 4 Moderate . | Modorato RiS . | Rain.
17-30 17 8 9t 9 SSE 5 Moderate . | Moderate, I ..
25th May 1933 . . 09-30 9 2 v 2 NE/N 4 Slight . . | Moderate. e
13-00 19 7 89 6 NNE 6 Rough . | Moderate, SE .| (Showers.)
17-30 20 2 89 2 NNE 3 Slight . . | Moderate, NK.

following ships very close to the centre of the storm were
available. They showed that winds of force 2 to 4 only

direction and was centred within a degree of Lat. 17°N.,
were experienced near the centre.

During the 24th the storm continued to move in a northerly }
Long. 91°E. at 17 hrs. The 23 hours observations from the f

Position. Winn,
Dato. Steamer. Hour. i REMARKS,
Lat. N. Long. I, Dir. Foree.
25tH . . . | “ Kuatsang ™ . . 00-30 7 8 9% 7 W I Sea slight, Iow swell SW,
24th . . .| ¢ Kutsang ” . . 22.00 17 Et 9] 1] SSW 4 Sea moderate, moderate swell (8), showers,
“ Arankola . . 21-30 17 7 9l 7 s 3 Mm]lurato sea with heavy swoll (SE), squalls,
showor,

was located about 150 miles southwest of Akyab at 17 hours.
As it gradually approached the Arakan-Chittagong coast,
the weather along the coast deteriorated rapidly. The

B2

The storm was centred next morning (25th) within a degree
of Lat. 18°N., Long. 91°E. and kept on moving northwards
till about 14 hours. It then recurved northeastwards and
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following extract from the weather diary of Akyab Observer
will throw light on the sequence of weather at Akyab.

“24ith May 1933.~Intermittent drizzles from midnight t0
01-00 and thunderstorms till early morning. Afterwards,
sky mainly overcast till 13 hours. Drizzles 13-25 to 14-20.
Thunder 14-40 to 14-42,  Passing showers and drizzles and
moderate vain till midnight, Wind direction changing from
NE to SE and back to ENE at midnight. Wind speed
varied from 10 to 20 miles per hour. Day extremely hot
but night. cooler.

25th May 1933, —Sky mainly overcast till 5 hours; after-
wards rain variable intensity throughout the day. Thunder

mtermittent  from  08-37 to 13-00 hours ; thunderstorms in-
termittent  13-45--14-45, 18-45--19-00, 20-15—20-45. Very
heavy rain with loud  peals of thunder in the afternoon.
Squally weather in the morning.  Winds NNE to SSW, force
varving between 7 to 36 miles per hour. The maximum
speed was about 4.5 m.p.h. between 23 hours and midnight.

26th May 1933.—0ccasional light drizzles with intermittent
thunder from midnight till early morning. Continuous rain
with thunder at intervals from 0645 to 11-00. Wind speed
decrcased from early morning.”

107 of rain occurred at Akvab between.8 hours and 17
hows of the 25th.  The lowest pressure departure on record
during this storm was — 350 reported by Akvab at 2 hours
of the 26th when the storm centre was still about 100 miles
southwest of Akvab.  The storm wealkened and crossed coast
near Akvab on the 26th morning and mpidlv filled up there-
after. It caused locally very he(wy rain on the Arakan
coast hetween 8 hours of the 25th and 8 hours of the 26th,
Alvab reporting 14", Kyaukpyu, Haka and Kanpetlet 8"
each.

The rainfall associated with this storm was widespread
in Burma and Assam after the 20th, extended into Bengal,
Bihar and Orissa by the 22nd and into the east United
Provinces on the 23rd.  In the wake of the storm the Bay
monsoon  established itself in Burma where it remained
strong during the rest of the month.

The frrawady and Pegu divisions in Burma had widespread
heavy falls between the 23vd and the 25th. The following
is an extract from the © Statesman  of the 27th May 1933,

* Rangoon has had nearly ten inches of rain during the
past three days.  Although there was very little wind when
the heavy rain set in, a rrn,lo dovrlopod this morning during
which the satling ship * Arya”, from Bhavnamu‘ Smtc
Kathiawar, charted by Messrs. Maganlal Pranjivan, Dlamond
Merchants and Rice Merchants of Rangoon, foundered at
her moorings.

The B. I. 8. 8. “ Arankola ”, from Calcutta, lost very little
time although she experienc ed heavy seas. A building was
struck by llghtmng, in 37th 8t. Some damage was done but
1o one was injured.

The  Chantala
late owing to the weather but is in no danger.
here at 7 o’clock this morning.

, from Arakan ports, is over twelve hours
She was due

The Mandalay Mail was 14 hours late on account of floods.
The line is breached between Anlakatpa and Monywa, but
this is not on the main line. Delay on the latter is due to
precautionary measures. There has so far been no breach.”

Some of the noteworthy falls of 5” and above which occurred
in Burma gre given in the Table below :—

Stations. 24th. 25th. 26th.

Kyaikto (Thaton) . . . . .. 7

Rangoon Town . . . . .. 6

Victoria Lake (Ranéoon) . . .. 6

Hlogu (Insein) . . . . 6

Kyvauktan (Hanthawaddy) 5
Tan-ma-naing (Hanthawaddy) . .. 6

Sidoktaya (Minbu) . 5

Linzin (Minbu) . . . . .. .. 8
Mezali (Minbu) . . .. o . 6
Pauk (Pakokku) . . . . ‘e .. 5
Saw (Pakokku) . . . . .. 7

Tilin (Pakokku) . . . . . 6

Haka (Chin hills) . . . . .. .. 8
Kanpetlet (Chin hills) . . . .. 10 8
Kyaukpya . . . . . .. .. 8
Ramree (Kyaukpyu) . . . .. 6

An (Kyaukpyuj . . . . .. 7

Chedula (Kyaukpyu) . . . .. 7

Akyab . . . . . . .. .. 14
Myohaung (Akyab) . . . .. .. 11
Pauktaw (Akyab) . . . . .. 11

7. Slight Storm of 14th—-16th June 1933.—The following
points were noticed on the 8 hours pressure chart of the
10th.

(@) The pressure distribution in the north and central
Bay above latitude 16°N. was flat,

(b) The monsoon was strong to the south of latitude
17°N.

(c) Both on the pressure change and departure charts
there were indications of the pressure falling from
the north Bay to the north Andaman sea.

(d) Fairly widespread light to moderate rain had oc-
curred along the whole of the Burma coast and
over southwest Bengal and Orissa coast. .

The above facts suggested that conditions were slightly
unsettled in the north and central Bay. By the afternoon
of the same day the rainfall had extended over the eastern
districts of deltaic Bengal. During the course of the next
36 hours pressure continued to fall rapidly over the north
and central Bay and the area of negative pressure change
and departure gradually shifted westwards. By the morning
of the 12th, the unsettled conditions intensified into a shallow



depression: oft the Orissa-Clircars coast. Under its influence,
the monsoor strevgthened in Assam on the 11th and 12th
and also extended into Bengal. Widespread thundershowers
also occurred in Bihar and Orissa on the 11th and 12th.
The shallow depression remained practically stationary
during the next 24 hours causing fairly widespread thunder-
rain again in Bengal, Bihar and Orissa, the east Central
Provinces and the north Madras coast on the 13th. By the
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morning of the 14th, it had intensified and was centred

within a degree of Lat. 184°N., Long. 86°E.

The eyelonic

circulation had also extended upto about 2 Kni. height in

} the upper air.

The monsoon winds were at this stage vigorous

to the south and east of the centre of the disturbance.

the centre of the disturbance are given below 1—

|
/ The logs of the following ships which were very close to

“ Khosrou.”

PosiTiOoN. Wi,
Date. Hour. Sea. Swell. ReMaREs.
Lat. N. | Long. E. Dir. Torce.
o ’ o ’
14th June 1933 . . 00-30 18 2 86 8 SSwW 2 Smooth Moderate, S . | Showers.
06-30 17 4 86 5 SSwW 3 Moderate Confused, E . | Rainsqualls,
08-00 17 6 86 6 SW/S 5-6 Rough Moderate, SW . | Squally.
09-30 17 0 86 5 WSW 5 Rough Low, SW . . | Heavy squalls.
14-30 16 8 86 2 w 6 Rough Heavy, SW . . | Continuous rain.,
21.30 16 2 86 0 WSswW 6 Rough Hoavy, SW Squall,
15th June 1933 . . 01.30 15 9 85 8 SW 5 Rough Heavy, SW . . ceen
08-00 15 6 85 8 SW 7 Rough Heavy, SW . | Occasional rain.
09-30 15 2 86 0 w 6 Rough Moderate, SW Rainsquall.
12-30 15 2 85 8 WSwW 6 Rough Heavy, SW Showers.
15-30 14 8 8 5 WNW 6 Rough Heavy, SW . | (Rainsquall.)
“ Jalavijaya.”
PosiTION. Winb.
Date. Hour. Sea. Swell. REMARKS.
Lat. N. | Long. E. Dir. Force.
[+ ’ o ’
14th June 1933 . . 06-30 15 7 85 8 WSw 8 Very Rough . | Heavy, SW . - | Rain (rainsquall).
08-00 15 8 8 9 WSW 8 High Heavy, WSW . | Rainsquall, continuous rain:
and squall since mid-
night.
14-30 15 3 86 0 w 8 High Heavy, W Rainsquall (rain).
15th June 1933 . .| 06-30 4 7 | 8 8 swW 6 Rough Heavy, W . .| (Rainsquall.,)
08-00 14 8 85 7 SW 6 Rough Heavy, SW . Occagional  heavy rain-
squalls,

During the course of the day the depression intensified
further and by the afternoon it developed into a storm with
centre at 17 hours within half a degree of Lat. 19°N., Long.

87°E. It did not show any sign of appreciable movement
till early morning of the 15th. Later, moving in a northerly
direction, it was centred about 60 miles southeast of Chand-

(o)
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bali on the morning of the 15th. The following observations
from stations in Orissa and ships appear to show that at

this time there were no winds of storm or gale force near the
gentre.

PosiTION. WiND.
Date. Steamer or Station. Hour. . - New. Nwell, LEMARKS.
Lat. N. | Long. . Dir. Foree.
<] s o ’
15th June 1933 . | « Dara ™ 09-30 19 2 87 8 WSW 4 Moderate . | Moderate, SW | (Showers).

“ Maciver 05-30 19 9 88 2 S 4 High Moderate, S . | Squallyv.
Sandheads 08-00 SE 4 Rough Heavy, ¥ Drizzle (37 rain).
Chandbali 08-00 NE 2 (T. S0 17 rain).
Puri 08-00 NE 4 Smooth Syually (37 rain,

The pressure departure near the centre of the disturbance
on the 15th morning was at least —0-25”. The storm moving
very slowly first in a northerly and then in a northnorth-
westerly direction crossed the coast near Chandbali by 23
hours and weakened into a depression which was centred
carly next morning about 50 miles northwest of Chandbali.
The depression persisted over Orissa till the 17th and then
merged into and accentuated the seasonal trough of low
pressure which extended from Baluchistan to the Orissa-
Ganjam coast on the 18th morning.

The depression was responsible for an extension of monsoon
into Orissa, Chota Nagpur and the east Central Provinces
and for its strengthening in Hyderabad. The ruinfall asso-
ciated with it was widespread in northeast India, the east
Central Provinces, Hyderabad and on the north Madras
coast. It was also responsible for a fairly active monsoon
in Lower Burma and on the west coast of the Peninsula.

8. Account of the movement of a low pressure wave from off
the Kanara-Konkan coust to Gujarat between the 18th and 23rd
June and of a depression over the west United Provinces between
the 24th June and 2nd July.—A depression which formed in
the north of the Bay of Bengal off the Circars-Orissa coast
on the 12th stimulated the activity of the Arabian Sea mon-
soon on the west coast of the Peninsula upto Ratnagiri after
that date. The monsoon continued fairly strong there, upto
the 18th, when the depression from the Bay filled up over
Orissa. Pressure rose generally over the country but fell in
the east Arabian Sea on the 18th and a low pressure area
appeared off the Kanara-Konkan coast on the 19th morning ;
Ratnagiri had 6” of rain on the 18th. The upper winds upto
2 Km. at Bombay which had backed to south between the
18th and 19th also strengthened (force 6-8) by the 19th
afternoon. The low pressure area moved slowly northwards
into Gujarat by the 23rd morning, and with it the Arabian
Sea monsoon also advanced northwards into Gujarat and
Rajputana ; at the same time the Bay monsoon extended

up the Gangetic plain to the east and north Punjab, a
temporary extension of the monsoon also occurring in
Kashmir and the North-West Frontier Province on the 22nd.

The low pressure area which lay over Gujarat on the 23rd
morning moved rapidly northeastwards in the course of that
day and a shallow depression lay over the west United Pro-
vinces by the next morning ; Delhi had 6” of rain on the 23rd.
The depression remained practically stationary but intensified
in the course of the next three davs. the pressure departure
near its centre being about 0-2” on the 27th morning when the
centre lay slightly to the west of Agra. Thercafter it began
to move slowly eastwards without any change in intensity
and lay near Maimpuri on the 30th morning.  In the course
of the next two days the depression weakened without any
appreciable moveinent and filled up by the morning of 2nd
July.

The depression was responsible for a fairly vigorous mon-
soon over the whole region from the Konkan to the United
Provinces and the east and north Punjab, rainfall being
locally heavy in the neighbourhood of the depression, Conti-
nuous moderate to heavy rain in the west United Provinces
caused floods there, resulting i loss of cattle and much
damage to crops and property in several villages,

9. Unsettled conditions of 27th-30th June.-A low pressure
wave moved towards Burma from the cast after the 25th.
The monsoon had been strong over the whole of Lower Burma,
and light to moderate rain with locally heavyv falls was
reported from stations along the coast between Akyab and
Victoria Point on the 27th morning. The low pressure area
moved further westwards, and on the morning of the 28th
it existed over east central Bay where it appeared to be con-
centrating. The pressure continued to fall over the north
and central Bay thereafter and: by 17 hours conditions be-
came markedly unsettled in north and central Bay, parti-
cularly off the Circars-Orissa coast as indicated by the obser-
vations from the following ships »—

PosiTION. WinDn.
Date, Steamer, Hour. Remarks.,
: Lat. N. | Long. E. Dir. Force
o ” Q ”

28th June ** City of Worcester ” . 15-30 17 1 86 8 WSwW 6 Sea very rough. Swell 7.
* Cranfield . . 15-30 18 5 87 3 WSW 4 Continued slight rain. Sea slight. (Drizzle).
** Cranfield » . . 17-30 18 8 87 3 WNW 4 Continued heavy rain. Sea kmoderate.

Swell 4 (Rain).




The unsertled conditious persisted north of latitude 18°
during the nexs 36 hours.  Between the 29th and 30th pres-
sure fell appresiably i the north Bay between latitude 18°
and 20%, longitude: 907 and 927 ; on the 30th morning cyclonic
circulation existed over the north Bay upto a height of about
2 kilometers. These facts suggested that conditions were
becoming favourable for the formation of a depression in
north-east angle of the Bay,

By the afternoon of the 30th, however, the unsettled con-
ditions passed into Bengal without any further intensifica-
tion and merged thercafter into the seasonal trough of low
pressure over the Gangetic plain.

These unsettled conditions were responsible for locally
heavy rain on the Chittagong coast on the 30th June and 1st
July and in the northern and castern districts of Assam on
the 2nd and 3rd July. Some of the noteworthy falls of 5”
and above are given below :—

Division. SNtation. 2ndd, 3rd. +th.
Benual Chittagony 7" 1 57
Narayangiuj 5"
Rangpur . . .. bl
C'ooch-Behar . .. &
Assam Cherrapunji . b 147
Canhatt 1

10, Two depressions between 13th and 20th July.— The mon-
soon generally strengthened after the &th and rainfall extended
in the interior of the Peninsula, the central parts of the
country and mnorth-east India. Conditions besame un-
settled off the Oricca-Circars coast on the 13th, The un-
settled conditions passed mland and a shallow depression
appeared over the region extending from the cast Central
Provinces to off the Orissa-Circars coast on the 14th morn-
ing. The depression moved towards Gujarat thereafter,
intensifying at the same time and lay over Cuteh and lower
Sind on the 18th when it filled up. During its passage it
gave widespread rain in the central parts of the country, the
north of the Peninsula and Gujarat and caused an extension
of monsoon into Sind and Baluchistan,

After the passage inland of the unsettled conditions men-
tioned above, pressure fell appreciably at the head of the
Bay on the 14th and conditions again became unsettled
there. By the next morning these unsettled conditions
moved northwards and intensified in the north-west angle
of the Bay. The following observations from some of the
land stations indicated that a cyclonic circulation existed over
the north-west angle of the Bay :—

Winn, '
I .
Date. Station. Hours. i Resanks.
Lr. {Foree.
1ath July Chandbali . S| NW 4 | Intermittent mode-
rate rain (Thun-
derstorm).
Sandheads . ! 8 S 1 | Continuous  drizzle
t (Drizzlo).
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Winp,
Date. Station. Hours. REMARKS.

Dir. (Torce.
Midnapore . 81 LENE 2 | (Shower),
Hangor Teand 8 S 2
Balasore . s N 3
Calentta . 8 1 2 | Tntermittent drizzles

. ("Thunderstorm).

With the northward movement of the unsettled conditions
the mousoon became strong in the south of latitude 20°.
These unsettled conditions passed inland as a low pressure
wave and by the morning of the 16th a depression of small
extent formed on land with centre at 8 hours about 40 miles
north-east of Balasore. The following observations indicate
the activity of the depression :-—

Wixn, (
Date. Station. Hour, T i REMARKS,
Dir Torce. ’
16th July 1033] Saugor Island . R S 8 tain-squall  (squally).
Balasore . . 8 KW 3 Continuous rain
(‘Phunderstorm),
’ Calcutta | . 8 ESE 3 | Intermittent rain,
Midnapore . 8 NE 2 Drizzle and rain
! (Thunderstorm),
]

It took up a west-north-westerly course, and next morning
it lay over Chota Nagpur and adjoining parts of the east
Central Provinces. The depression continued to move along
the same course until it merged into the scasonal low over
north-west India on the 20th. 1t was responsible for wide-
spread and locally heavy rain especially to the south of its
track. The falls were locally very heavy in west Central
India and Sind where considerable damage to life and pro-
perty is reported to have occurred.

The following are some of the noteworthy heavy falls of
rain recorded in connection with the above two depressions :—

Station. 13th. | 15th. | 16th, | 17th. | 18th. | 10th. | 20th, ; 31st,
e e e e e e

Saugor Island . . . .. 6 . ; .
Sambalpur . 5 .
Dharampur . . . .- 15 H .
Baihar . . . . 7 .. e .. ’ ..
Dhuti . . . . .. .. 7 ! .
Harda . . . 9 . .
Mohpani 8 . .
Narsinghgarh . . . .- . 8 . .
Sitamau . . . . 7 .a .
Indore . . . . . . . 5 R
Ratnagirl . . . 6 . .
Bulsar . . . . .. . .. 7 . . .
Surat . . . . . . .. ‘e 5 .e . ..




Station. 13th. | 15th. | 16th. | 17th. | 18th. | 19th. | 20th. |31st.
Dehej . . . . .. .- .. .. .. 7
Pinglaj . . . . .. 7
Kharagoda . . . .. .. o .. .. 8
Mandal . . . . .. .. .. .. o 7
“Veraval . 7
Dwarka . . . . . .. 11 i
Karachi 5 7

11. Depression of 24th-26th July, 1933.—With the passage
of a low pressure wave from the east across Upper Burma,
conditions became unsettled over the Bay off the Chittagong
Arskan coast on the 22nd. During the course of the next
day these unsettled conditions intensified and gradually con-
centrated over the north-east Bay. By the morning of the
24th a shallow depression was formed in the north-east angle
.of the Bay with central region about 120 miles east of the
Sandheads. The morning observations from ships in the Bay
indicated that monsoon was strong over the Bay to the south
of latitude 19° N., and rough seas, strong winds and rain- |
squalls were reported by most of the ships between latitude |
15° and 19°. At 0-30 hours of the 24th S. S. Agatha (Lat.
18°2', Long. 91° 2") reported a wind of force 8 and rainsqualls.
The morning upper winds indicated that the cyclonic circula~
tion over the north-east angle of the Bay had extended upto
atleast 2 kilometer height.

During the course of next twenty-four hours pressure
continued to fall over north-east Bay and the depression
‘intensified without showing any appreciable movement. By
the early morning of the 25th it began to move in a west-
north-westerly direction and was centred about 90 miles
east-north-east of the Sandheads at 8 hours. During the |
course of that day it continued to move slowly west-north- ;

westwards without showing any signs of further intensification
and was centred next morning about 30 miles to the south of
Saugor Island. At 11 hours it was centred about 50 miles
to the ESE of Balasore. Continuing to move in the same
direction it passed inland near Balasore across the north
Orissa coast by the afternoon of the 26th. Next morning
it lay as an elongated low over the region from Orissa to west
Central India. Thereafter it became diffuse and merged
into the seasonal trough of low pressure which extended
from the north-west frontier to off the Orissa coast on the
morning of the 28th.

The rainfall associated with this depression was widespread
over the most of the country excluding north-west India.
Widespread and locally heavy rain occurred on the Burma
coast between the 22nd and the 28th, while on the 27Tth
morning widespread rain was reported in and around the
central parts of the country, rainfall being locally heavy in
the west Central Provinces.

12, Depression of 29th July—1Ist August, 1933.—On the
morning of the 28th July, the seasonal trough of low pressure
extended from the north-west frontier to off the Orissa coast,
while ships’ observations indicated that the monsoon was
strong practically over the whole of the Bay. The pressure
change and departure charts at 17 hours of the same day
suggested that a low pressure wave was travelling westwards
across Burma.

On the morning of the 29th, the arca of negative pressure
change and departure extended from the Andaman sea to
the Orissa-Circars coast and a trough of low pressure existed
over the central Bay off the Orissa-Circars coast where con-
ditions were becoming unsettled. The monsoon strengthened
further to the south of latitude 14°. During the course of
that day, the unsettled conditions intensified and, by the
afternoon, developed into a depression with central region
within a degree of Lat. 18°, Long. 88°, as seen from the follow-
ing ships’ observations.

PosrTION. WiIND.
Date, Steamer, Hour. Sea. REMARKx.
Lat. N. | Long. E. Dir. Force.
L] ” (-] ”
29th July, 1933 “ Howrah » 15-30 17 2 86 5 WSW 7 Rough Rain-squal.

* Egra” 15-30 18 4 91 0 SE 4 Slight.

“Aronda ” . 15-30 20 2 89 1 ESE 3 Slight.

““ Binfield » . 15-30 19 6 87 4 ENE 3 Moderate Rain.

“ Sikh 15-30 19 0 86 2 NE 3 Moderate.

The depression intensified further overnight and was
<centred next morning within a degree of Lat. 174°, Long.
87°. The morning upper winds from stations round the

Bay indicated that the cyclonic circulation over the north
and central Bay had extended at least upto 3 kilometer
height.



The deprzssion caused vigorous monsoon winds to the
south and west of its centre and the extract from the logs
of the following ships are interesting from the point of view
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! that winds of forces 8-10 with very high and rough seas were
reported.

PosiTion. Winp.
Date. Hour. Sea. REMARKS.
lat., N. | Long. E. Dir. Force,
o o
“ City of Adelaide.”
30th July, 1933 . 08-00 12 1 84 4 WSwW 6 High.
16-00 13 2 8 3 w 10 High.
31st July, 1933 . 08-00 15 1 87 3 WSW 6 High.
“ Kthiopia.”
30th July, 1933 05-30 14 6 80 6 WSWwW ) 7 Very Rough.
08-00 14 5 88 5 SW/w , 7 High Rain-squall.
09-30 14 4 88 1 WSW ’ 7 Rough.
15-30 14 4 87 4 WSw ! 8 Very high Squally.
2000 | 14 2 | 8T 0 wis 8 Very high Squally.
31st July, 1033 o130 | 14 0 | 86 6 swol 8 | Very high Squally.
03-30 14 0 8 6 W ‘ 8 Rain-squall.
08.00 | 13 9 | 8 6 WS 8 Very high Rain-squall.
0930 | 13 9 | 8 9 | WSW 8 Very high.
15-30 13 8 84 9 WSW 8 Very high Squally.
17-30 13 8 84 8 WSW 8 Very high.
20-00 13 6 8 8 SW/wW 6 Very high TFrequent squall with torrential rain from 14 te
16 hours.
“ Gambada.”
29th July, 1933 06-30 15 6 84 4 w 8 Vory high.
12-00 15 5 84 3 w 7 High.
15-30 15 3 84 0 W 8 Vory rough . Squally.
30th July, 1933 09-30 14 3 83 2 W 9 Very rough . Squa];y.
12.00 14 3 82 8 W/N 7 Confused.
15-30 14 3 82 7 w 7
17-30 14 0 82 5 w 7 High.

The depression began to move slowly in a north-westerly
direction and next morning (31st) was centred about 100
miles south-east of Gopalpur. At 8 hours of the lst, it was
located about 40 miles east of Gopalpur. At 11 hours Puri
reported a south-easterly wind, force 3, while Gopalpur a
north-westerly wind, force 2; at this time the depressmx_l
was apparently crossing coast between Gopalpur and Purt.
Thereafter it rapidly merged into the seasonal trough of low
pressure extending from the east United Provinces to off the

Circars coast.

The depression was responsible for strong monsoon in the
Peninsula and the Central Provinces during most of the week
ending 2nd August 1933.

13. Storm of 2nd-4th August, 1933.—On the morning of
the 1st August, before the depression of the 29th July had
passed inland, there appeared a concentrated area of nega-
tive pressure change and departure over Burma. This sug-
gested that another low pressure wave was travelling west-
wards across Burma. Moving rapidly this wave passed out.

D
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into the north Bay and by the early morning of the 2nd gave
rise to a depression centred within half a degree of Lat. 19° N.,
Long. 904°.

Moving in a westerly direction it intensified rapidly and
was centred at 11 hours within half a degree of Lat. 19° N.,
Long. 89° K. as a decp depression. During the course of that
day it intensified still further and took a northwesterly course.
At 17 hours its centre lay about 100 miles south of the Sand-
heads, the pressure departure near the centre at this stage
being about -—0-3". In the upper air the cyclonic circula-
tion was found to have established itself upto a height of 2
kilometres,

The pressure continued to fall rapidly and at 23 hours the
pressure departure of about —-350” was noticed near the
centre which was still about 100 miles south of the Sand-
heads. Over-night the deep depression intensified into a
cyclonic storm which was centred at 8 hours of the 3rd about
75 miles south-east of Balasore,

The storm caused vigorous monsoon winds to the south
of Lat. 16° N,, as seen from the extract of the logs of the
following ships :—

Posttron. Winbp.
Date. Steamer. Hour, Sea. Swell. REMaRKS.
Lat. N. [Long. E| Dir. Force.

2ad August ¢ Ganges 7. 06-30 19 8189 o0 ENE 5 Maderate Moderate, SW . | Rain shower.
* Ganges . 09-30 19 43189 31 ENE 5 Moderato Moderate, SW Rain shower.
“ Ganges . 12-30 9 4|8y 8 N 3 Moderato Heavy, S . Shower,
“Ganges 15-30 18 7190 0 SV [ Very rough Heavy, SW . | Rain.
© Ganges 17-30 I8 2190 0 NW 6 | Veryv rough Heavy, SW Rain.

Brd August “Ganges 7 06-30 16 6191 1 NW 8 Very rough Moderate, SW . | Rain.
“ Ganges ”’ . 15-30 5 2[92 2 SwW 7 Very rough . . | Heavy, SW « | Rain shower,
“ Ganges ” . 17-30 15 0192 6 SW 6 Rough . . . | Heavy, SW.

“2nd August * Cranfield ” 09-30 16 3|8 2] WsSW 7 Very rough . . | Heavy, SW.
“ Cranfield ” 12.30 16 484 2| WSW 7 | Very rough . . | Heavy, SW,
** Crantfield 17.30 116 2| 8 5 w 8 Very rough Heavy, W.

3ud August * Cranfield » 07-30 15 0] 83 4} WswW 6 Rough . . « { Moderate, W,
* Cranfield 13-30 14 81|82 5| WSW 6 Rough . . Heavy, W.
* Cranfield 17-30 14 8|82 3| WSW 6 | Rough . . . | Moderate, W,

2nd August “ Arankola 06-30 16 7192 9 SwW 6 | Rough . . . | Heavy, W.
* Arankola ”’ 12-30 17 74192 0| WSW 7 { High . . « | Heavy, SW , . | Squally.
© Arankola ” 17-30 18 390 8 SW 6 | Rough Heavy, SW « | Squally.
* Arankola 22.30 119 2190 O Sw 7 | Rough . . Heavy, SW . Squally.

3rd August “ Nirpura 12-00 20 988 3 S 6 | Rough . . Moderate, confused
 Nirpura 1530 {20 688 7 SSW 6 | Rough . . Heavy, S . .+ | Rainsquall,
“ Nirpura " 16-00 | 20 5|88 7| SSW 6 | Moderate . . | Moderate.
¢ Nirpura 1730 [ 20 5{88 9 Sw 7 | Rough . . Heavy, S . . | Rainsquall.
“ Nirpurs ” 20-00 120 318 1| WSW 6 | Rough . . . e
“ Nirpura ” 24.00 |19 9] 8% 5| SSW 7 | Veryrough . .. | Moderate, S,
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The extructs from logs of F. L. V. Luna and L. V. Star for { following table shows that as the storm centre approached
the disturbed period are given below :— I the Orissa coast the winds at Puri, Chandbali and Balasore
1 changed direction and strengthened. The storm  crossed

coast between Chandbali and Balasore by the evening of the

L 3rd i —

“F.L.V.Luna.”’

WiND, W LATHEK, |
Hour, 7 REMARKS, ) WING,
Dir. Force. General, sky.
* Y ‘ bate, Station. Hour, | REMARKS,
} Dir. Toree.
srd dLugust, 1933, '
' A ———
2 NE 5 0 o V\'eaylk{*r unsettled, heavy | srd August, 1933 tur . 17 w 4| Nea slight, swell low
- . swell. ! (3W), 8,0, Rain.
4 NE 5 q,r o
Puri . 19 WRW 7 S in s -
¢ B 5 ar o 7 S;, Rain shower.
s NE 5 Fine . Puri . 23 W 9 | 8, Rain squall,
Chandbali 17 NXNW 3 (oo AR Yrizzle
10 NE 5 Fine © b J K., AK,. Drizzle,
Chandbati 19 SSW 7 v in s
12 ) 5 Fine ¢ by 7 Nio, Rain squall,
Chandbali 23 bl 6 va. ONy, Bqually
14 SE 5 Fine ¢ Koo %, Squally,
Balasore . 17 1 4 N rizzle
16 SE 5 YFine ¢ ¢ ¢ Nigs Drizzle,
i Balasore . 1y X 3 N Rain,
18 S/B 5 Fine o ] v : : 10> Ruin
Julasore 23 SE 4 N,p Rain,
20 818 5 o o ros AR
29 sh 7 q b, e Fresh %il[t’?, with very heavy ‘
swell and  rough  sea, . .
23 SE 7 q b ¢ Vessel rolling heavily. \ The storm had passed well mlaud by 23 hours of the 3rd
24 SE 8 q b, ¢ E and was centred about 60 miles to the north-west of
t Chandbali. At 23 hours practically all the stations between
. | . .
Hh August, 1033, i Puri and Calcutta reported thunder-rain and squalls.
1 NS E 8 q b, e Fresh gale, rough sea, very 1 ) . X )
heavy swall, vessel folling | Extract from the weather diary of Puri, Chandbali and
2 SSE J qa. o ﬂ“'a.vt-*";-l!“";j;l'id coir haw- | Balasore meteorological observatories is given below. It
seroat - urs ready i . . .
3 8 7 Gt o for vessel swingine head 1 throws light on the weather experienced along the Orissa
to wind with the turn of . 9 l | | :
1 8w 6 wd o the tide, coast between the 2nd and the 4th,
5 SIW 5 q, d 4] i
| J
Station, 2mil Angust. ’ srd August, fth August.
LoV Star” |
‘1 v.- N Puri . . . RN Light  to moderate | Gale winds from 23
Wixh, WEATHYR, drizzles or rain con- hours till 8  hours
. R tinued oceasionally and  slight  conti-
Hour. REMARKS, Yrom midnight  till nuous  rain  from
Dir. Force. General. sky. ] hours. At 8 midnight til 8 M.
hours light rain with At 8 howrs yale
| sky overcast cloomy.!  winds, Sky  over-
Srd August, 1933, ! 2light  contintlous cast and sand-
“ rain from & hours storm, - Gale was
21 B 4-5 Suqally b, ¢ | till  midnight  and blowing throngh-
- i wind changed  to out day till 20 hours
o ape ‘- sSqually b e SSW from 21 hours with light vccasional
22 SE 6 1 ¥ ’ [’ when the Toree gra- drizzles (rom 8 to
23 SE 5-6 Squally b, ¢ ! dually inereased, nl(:-'axx!]‘;n(l.'vcr::l];‘:t was
SE 3= Sqgually b, ¢ } i , o
24 Sk 5-6 qually ! ! Chandhali . . | Cahn Gl 1 hourslight [ Rain  intermittently | Squalls with drizzling
| drizeling 02-15. till  07-00, Heavy rain  till 18-00,
Ith Augnst, 1933, \ Lightning seen rain  infermittently Strong breeze inter-
‘ 01-00— 02-20 slight till 0%-10.  Squally mittentlty all  day
1 6-7 stormy b, ¢ A. M, weather eyclonic and ; rain with moderate slightly  05-30  to till 21-00, Sky
’ stormy  with = big  swell \' breeze  till  03-30.1  06-00 and intermit- variable. . ])rlizzk
S 5 stormy and sea. light  breeze  till tenty til 1700, ing at 10-30, clou
2 Esk 6 stormy b, ¢ and sen z‘ ‘;,‘;_3“’ gentle brecze Preavy squalls awith decreasing till 21-00.
. Stormy b, ¢ til 15-30, thunder rein 18<00—19-30
3 3 4 tormy € heard 12-30—15-00.] avd  squalls  iwith
Stor L Thundersterm with slight and iy iy
4 8 ¢ tormy b e heavy Tain till 1645, radn ill widniaht.
3 i Stor 0, ¢ slight  rain  with
5 5 3 ormy thumlor::toﬂn tilt
S 3 Stormy o, ¢ Noon weather improving but 19-00. oderate
6 S/W 3 y " hig swell, breeze  till20-00
7 S/W 4 stormy | o, ¢, d hours.
3N 5 ., . R Whole day sky over- | Whole day sky main-
8 SIW 4 Stormy f 0. ¢, d Balasore cast. Drizzlivg | Iy overcast, sfight
. P and rain showers drizele  from  7-30
9 s 4 Stormy o since early morn- AM. to 830 M.
. s ing. Wind and followed by mode-
10 LA 4-5 Fine d e rain began to in-| rate rain  showers
crease and weather up to 9 s The
" becare worse and skv gradually cleare
R worse with progress ed alter 8 pM,
The weather in the northern sector of the storm area was T il e
-041 . p.m. to 11-30 p.m.
also very bad as shown by the observations of F'. L. V. Luna pom. to 1130 pm.
. T high that mo one
During the course of the day (3rd August) the storm conti- ol get out,
nued to move slowly in a north-westerly direction. The
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By the morning of the 4th the storm had weakened and lay
as a deep depression near Sambalpur in Orissa. Moving
northwestwards, the depression was centred near Saugor in
the west Central Provinces on the 5th, over Jaipur on the
6th, near Bikaner on the 7th and over the southwest Punjab
and the adjoining districts of west Rajputana on the 8th.
Thereaflter it merged into and accentuated the seasonal low
pressure area over north Baluchistan,

The disturbance was responsible for widespread rain along
and near its track, rainfall being locally heavy in Orissa, the
Central Provinces, Gujarat, Central India, Rajputana and
on the Western Ghats.

The heavy rain according to newspaper reports caused
much damage to crops and property in some of the areas
through which it passed. Severe floods occurred in the
Cuttack district of Orissa during which loss of life is reported.
Some extracts from newspapers in this connection are given
below :—

(a) Statesman of 6th August, 1933—

‘“ Rivers iN Froob.

Many houses collapse at Cuttack.
Cuttack, August 4.

Many thatched houses and brick and mud walls have
-collapsed as a result of heavy rains in the past 36 hours.
The shower is believed to be the heaviest witnessed for a long
time. Roads are impassable and tanks and wells are over-
flowing.

Local rivers, too, are in flood and the current in the Cath-
jury is so strong that the embankment appears to be in
danger.”

“ RAiL LINE DAMAGED.

Service suspended on B.-N. Ratlway section.
Titilagarh (B. N. Railway), August 5.

Due to continuously heavy rain the line between Ambodo-
-dala and Muniguda on the Raipur-Vizianagram line of the
Bengal-Nagpur Railway was slightly damaged and through
running of trains has been suspended since last night. Tran-
shipment is not possible.

If weather conditions are favourable it is hoped to resume
through running during the next 48 hours.”

(0 Awmrita Bazar Patrika of 8th August, 1933—
“ CUTTACK VILLAGES IN FLOOD,
Rwer Rising.
Woeful tale of homeless hundreds.

Cuttack, August 7.
Flood Rising.
The town of Cuttack having a population of 65,000 is
facing a grave danger. During the three days—2nd, 3rd and
4th instants there was thirteen inches of rain. The rivers

Mahanadi and Kathjuri are rising rapidly. At 12 A.mM.
(yesterday) the Kathjuri has risen upto 27-25 feet and mes-
sages from Sambalpur say that there is every likelihood of
the flood rising still more by one or two feet. The whole
town is panic-stricken.

Houses Collapse.

Due to these heavy rains about one-fourth of the whole of
the town is still submerged under water ; about 500 houses
have collapsed ; nearly 1,000 people are now receiving help.

Floods in the neighbourhood of Cuttack.

About one hundred and fifty villages to the south of the
Kathjuri river are now under water. Serious breaches have
occurred on the south bank of the Kathjuri and Kaukhais.
Hundreds of people are taking shelter on the railway line.
Some villages have been completely washed away.”

(¢) Advance of 8th August, 1933—

“ INCESSANT RaIN.

Many house-collapses at Cuttack.
Cuttack, August 4,

Incessant rain since Wednesday last exacted a heavy toll
of house-collapses in Cuttack town and suburbs. The rain
has been general all over Orissa. Thousands of men, women
and children have become homeless. The sky is heavily
clouded. Telegraph lines have been damaged by heavy
storm. The Up Puri Express was detained nearly for two
hours at Barang Station. A goods train had to stop on the
way near Jenapur as it could not run against the hostile
wind.

It is reported that this sort of heavy downpour was not
experienced during the last decade.”

Floods are also reported to have occurred in the Sangli
State and the Nasik district on account of heavy rain, the
basins of the Krishna and Godavari rivers and loss of life on
account of floods is also reported in the Nander district of
Hyderabad.

Some of the noteworthy falls of 5” and above recorded at
stations during the period are noted below :

Station, 1st. 2nd. | 3rd. 4th, 5th. 6th. 7th. | 8th,
Sandoway . . . 7 14 .. 7
Gwa . . . . 5 5
Veraval . . . .. 1 7
Chanda . . . 6
Dharampur . . . .. .. N ]
Pachmarhf . . . ] . .. .. 5
Cuttack . . . - . .. 13 . . . -
Raipur . . . . .. . . 5
Mahabaleshwar . . .. 10 10 12 13
Khandala . . . . .. .. .. 11
Abu Road . . . .. B . .. .. .. 5




Station, ! Ist. | 2nd. | 8rd. | 4th. Sth, | 6th. | Tth. | 8th.

Dwarka . . . . .. . .. .. .. .. 12
Ajmer . . . . i .. .. .. .. .. [

Bikaner

=

=

Neemuch .
Harrai . . . . . . .. 7
Lakhandon . . . . AN .. 9

Bap i1

hishengarh
Nokh

~3

Qajner . . .

Palava 10

R.ishengan;
Jawad . . . . .. .o .. 7

14. Deep depression of Tth-8th August, 1933.--On the
morning of the 6th pressure has fallen markedly over Burma,
and nearly general light to moderate rain had occurred over
the province with locally heavy falls, Amherst and Diamond
Island each had 6". This suggested that a low pressure
wave was travelling rapidly westwards across Burma into
the Bay of Bengal. During the course of the day pressure
fell further over Burma and next morning a trough of low
pressure extended from Diamond Island to Saugor Island,
By this time negative pressure changes and departures had
concentrated over the east central Bay off the south Arakan
coast, where conditions became markedly unsettled and
appeared favourable for the formation of a depression.
During the previous 24 hours the rainfall had been wide-
spread and locally heavy in Pegu and Tenasserim and along
the Arakan coast, Diamond Island reporting 4” and San-
doway 6”. By the afternoon of the Tth, these unsettled con-
ditions intensified further and a depression had formed with
central region within a degree of Lat. 17° N., Long. 92° E.
During the course of the night the depression rapidly deepened
and moved in a northwesterly direction. Under its influence
wind at Diamond Island which was southwesterly, force 4,
at 17 hours became westsouthwesterly, force 8, at 19 hours,
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and the raifall, which was till 17 Lours mainly confined to
south Arakan coast and Tenasserim coast, extended to the
north Arakan and Chittagong coasts during night.

On the moruing of the 8th it was centred as a deep depres-
sion within half a degrec of Lat. 18%° N., Long. 903° E. The
monsoon winds were strong to the south of latitude 18° and
during the previous 24 hours widespread and locally heavy
rain had fallen in Lower Burma, Amherst reporting 6" ; the
monsoon was also strong in southwest Bengal, Bihar and
Orissa, the north Madras coast and Malabar.

During the course of the day the depression continuing
to move in a northwesterly direction intensified still further
and was centred at 17 hours within a degree of Lat. 194° N.,
Long. 893° E. At this stage the cyclonic circulation in
the upper air had established itself upto at least 3 Km.
height. Winds along the Arakan coast had generally
strengthened and were squally.  The following is an extract
from the weather diary of the Meteorological Observer,
Akyab :—

© 8th dugust, 1933.— From 06-50 wind became squally. 1t
gradually increased in intensity, at about 08-00 hours squalls
were vigorous force of occasional gusts was 30 to 40 miles per
hour. Direction was generally ESE. It changed to SE by
noon and continued as such till 15-20 hours,  Wind was then
gradually decreasing in strength.  After 15-20 hours squalls
ceased but  continuous southeasterly winds of moderate
force (15 to 20 miles per hour) continued from 16-15 hours
wind hecame again vigorously squally direction remaining
unchanged.  Nqualls continued till 18-00 hours after which
1t was very xlightly decreasing in strength., After sunset,
itensity of squalls increased again and continued ¢ill mid-
night.  Direction of wind which was southeasterly till 20-00
hours changed to SSE by midnight, At about 21-30 hours
maximun force of a gust of the squalls rose to about 50 miles
per hour and lasted for about 2 minutes. In the day time
also, several gusts were of the order of 40-50 miles per hour.”

Extracts from the logs of S. S. Hosang which moved in
the wake of this depression are given below. It will be seen
that in the carly stages of the formation of this depression
Hosang reported winds of force 8.

PosiTIoN. Wixp
3 ~ Nea. Swell. Remarks,
. Steamor. Hour. . Sea,
Date o Lat. N. [Long. K. Dir Fored
Tth August “ Hosang » 03.50 14 5193 3] WSW 8 | Rough v Drizzle.
“ Hosang 06-30 4 9793 0 WSW 8 Vory rough Heavy, W.
sang .
“ Hosang 10-00 15 2192 7] WKW 8 | Very high Heavy, SW Rainsquall,
8th August * Hosang 03-30 17 0791 1] WSW 6 | Rough Heavy, W . Rainshower.
sang .
* Hosang 06-30 17 3191 0] WSW G | Rough Moderate, W . Rain.
“ Hosang 10-00 17 8191 © NW 3 | Moderate Moderate, W . Rain.
“ Hosang 17-30 18 69 1 { WSW 5 | Moderate Modorate, W,
“ Hosang 21-30 18 3|90 3| SWW 4 | Moderaie Moderate, SW.
9th August “ Hosang " 0200 | 20 018 0] SSW 3 | Moderate Low, SW.
“ Hosang ” . 06-30 20 588 7| SSW 3 Slight, Low, SW.
E
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At 23 hours of the 8th the deep depression was centred
about 120 miles southeast of Chandbali. Moving rapidly in
a northwesterly direction it crossed the Orissa coast near
Chandbali on the morning of the 9th. It took a westnorth-
westerly course over land and was centred near Raipur on the
10th morning and over west Central India and Gujarat on
the 11th. Thereafter it weakened and merged into the
seasonal trough of low pressure over northwest India.

This depression was responsible for widespread rain along
and near its track, rainfall being very heavy in Gujarat on
the 8th, 9th and 10th. Locally heavy rain also occurred
in Lower Burma on the 5th, 6th and 7th and in Orissa on the
8th. Heavy rain in connection with this depression caused,
according to newspaper reports, severe floods in the Vishva-
mitri and Narbada rivers. It is reported that considerable
damage was done to crops and property in Broach, Kaira
and Ahmedabad districts as a result of these floods. Some
of the noteworthy falls of 5” and above are noted helow :---

Station, 6th. | 7th. | 8th. | 9th. | 1oth, | 11¢h. | 12th,

Ambherst . . . . . 8 .. [}

Diamond Tsland . . . . 6
Sandoway . . . . . .. [

Kanpetlet . . . . . .. .. .. [}
Puarl . . . . . . . .. .- 6

Chandbali . 5

Pachmarhi . . . . . . . .. . 10

Cherrapunji . . . . . .. .. .. .. .. 11
‘Waghai 7

Kaira 7 9
Mehmedabad . . . - . .. A .. 14

Matar . . . . . .. .. .. .. 10

Nadiad . . . . . . .. .. .. 7 7
Godhra . . . . . .. P .. .. 8

Kalol . . . . . N .. .. .. 10

Halol . . . . . . .. .. .. 8

Dohad . . . B . ‘e . v ‘. 11

Ahmedabad . . . . .. . . .. 5

Rambapur . . . . . . . . 8

15. Low pressure area off Kanara between 21st-23rd August,
1933 —The monsoon weakened in the Peninsula and in and
around the central parts of the country towards the end of
the second week of August and pressure was generally higher
than usual over the belt extending from Gujarat to Upper
Burma. It began to strengthen in Malabar on the 16th and
extended upto north Kanara by the 20th. Amini Devi had
3" of rain on the 21st, the wind at that station having backed
to W. (force 7) by 8 hours on the 22nd from NNW (force 6)
on the previous day. Pressure also fell in the west Deccan
and along and off Kanara and the Konkan on the 21st and a
low pressure area appeared off north Kanara on the 22nd
morning, Upper winds at Mangalore which were from
NW upto 2 Km. on the 2Ist had also backed and were
blowing from a southeasterly to southerly direction on the
22nd morning while those at Bombay and Poona which were
coming from NW upto 156 Km. had during the same

time veered to north or northeast. The low pressure area
persisted off north Kanara during the next 36 hours and filled
up thereafter. It was responsible for fairly widespread
thundershowers in the west of the Peninsula.

16. Shallow lund depression between 21st and 27th August,
1933.—The Bay monsoon strengthened after the 15th and
widespread and locally heavy rain occurred in Assam and
Bengal between the 15th and 20th. With the westward
deflection of this current a shallow land depression appeared
over Bihar on the 21st morning, the cyclonic circulation
extending in the upper air at least upto a height of 3
Km. on that day. The depression moved slowly westnorth-
westwards and was practically stationary near Allahabad
between the 23rd and 24th. Thereafter it moved north-
westwards to the southeast Punjab where it filled up on the
28th. This depression caused strong monsoon along and
near its track and revived it in the central parts of the country
and the north of the Peninsula.

17. Depression in the east Arabian Sew between the 5th and
15th September. 1933.—The monsoon was strong in the south-
east Arabian Sea and in the south of the Peninsula in the
beginning of September ; Amini Devi had 5” of rain on the
1st, having also recorded 4" on the previous day. Pressure
was higher than usual over and around the centre of the
country at the beginning of the month so that it was rela-
tively low along and off Malabar. A general strengthen-
ing of the monsoon took place in the south of the Indian
area on the 4th, and a low pressure area appeared off north
Kanara on the 5th morning. The low pressure area persist-
ed off north Konkan till the 9th when pressure fell along and
off Konkan-Kathiawar coast and a depression appeared off
the Bombay coast on the 9th morning with centre almost
75 miles to the west of Bombay, The upper winds at Bomn-
bay and Poona had also come under the influence of this
depression off Bombay on the 10th morning ; at Bombay
the wind at 0-6 Km. (the limit of pilot balloon ascent) was
coming from southeast (force 6) and stratus cloud was from
south, while at Poona the wind at 1 Km. was from south
(force 2) and at 1-5 Km. (limit of pilot balloon ascent) from
southwest (force 4). The pressure departure near the centre
of the depression on the 10th morning must have been at
least 0-25".

The depression moved westnorthwestwards and was
centred about 75 miles to the southeast of Veraval on the
11th morning. The activity of the monsoon in Gujarat
was however less marked on the 10th than on the 9th and it
indicated a possible weakening of the depression. This
was probably due to the northwestward movement of a
depression from the Bay which was approaching north
Hyderabad on the 11th morning, the upper winds over the
northwest of the Peninsula having come under the influence
of this depression by that evening. By the 12th morning
both the depressions, the one in the Arabian Sea off Veraval
and the one near Hyderabad Deccan, had weakened. The
low pressure area off Kathiawar persisted there till the 15th.
After this the weather in and around the northwest of the
Peninsula was controlled by a fresh depression from the
Bay of Bengal which had moved northwestwards and lay
slightly to the east of Kotah in east Rajputana on the 16th
morning.



This Arsbwo Sea depression was responsible for wide-
spread and locally heavy rain inthe western half of the
Peninsula incinding Gujarat.

18. Depression of 6th-12th  September, 1933.—On  the

morning of the Hth, the weather charts indicated that :—

1. The monsoon was strengthening to the south of
latitude 12°N.

2. The pressure distribution over north and central
Bay was flat.

3. The pressure was appreciably below normal practical-

ly over the whole of the central and south Bay,

4. A feeble cyclonic circulation existed in the Bay

off the Orissa-Circars coast as seen from the ships’

observations given below :—

R ’ PosITICON. WiNn,
Date. Steamer, Hour, |————— — | i e
Lat. N. ! Long. 1, Dir. 1 Foree,
o - ) s o ’
5th September | Alice Moller 08-00 1 15 4| B4 9 W E
Suisang 06-30 | 128 6 89 8 SW 2
0800 | 18 8 | 8O 8 SW 2
Himalay Maru 08-00 | 20 4 | 90 6 S 3
(hyebassa 06-30 | 19 2 | RT3 Nt 1
; 0800 | 10 4 | 8T 3 E 1
¢ City of Darby - 0800 1 18 4 | 84 it} EXE 1

|

The cyclonic circulation had also established itself over
the north and central Bay upto a height of 4 Km.

These facts suggested that conditions were becoming
favourable for the formation of a depression off the Circars
coast. During the course of the day the unsettled condi-
tions became more marked and by the next morning a
shallow depression had formed with central region within a
degree of Lat. 16{°N., Long 87°E.

The depression moved slowly in a westerly direction
without showing any signs of intensification and was centred
next morning (i.e., 7th) within half a degree of Lat. 163°N.,
Long. 854°k. Thereafter it took a north westerly course
and was centred at 17 hours within half a degree of Lat.
17°N. and Long. 85°E,

It continued to move slowly in a northwesterly direc-
tion and was centred about 80 miles southeast of Calinga-
patam on the morning of the 8th and by 17 hours of that
day it lay with its centre very close to Calingapatam. During
the course of the next 36 hours it remained practically
stationary with its central region very close to the coast
between Calingapatam and Cocanada. By the early morn-
ing of the 10th it crossed the Circars coast to the south of
Calingapatam and was centred at 8 hours near Jagdalpur
in the east Central Provinces. Moving further in a north-
westerly direction it lay near Chanda on the morning of the
11th. Thereafter it weakened and filled up over the west
Central Provinces on the 12th. It caused widespread rain
in the north of the Peninsula and the central parts of the
country, with locally heavy falls to the south of its track.

19. Shallow depression of 12th-19th September, 1933.~—
On the afternoon of the 11th, pressure fell over the north-
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west angle of the Bay and along the coastal districts of Orissa.
By 8 hrs. of the next morning a shallow depression of small
extent formed in the northwest angle of the Bay with central
region very near the coast between Purt and Chandbali,
Without showing any signs of intensification it passed inland
by the evening of the 12th and lay over the east Central
Provinces on the 13th morning.  Moving in a northwesterly
direction it was centred slichtly to the north of Nagpur on
the 14th and near Bhopal on the 15th. 1t then moved
practically northwards and was centred near Kotah on the
16th and 17th, near Jaipur on the 18th and near Hissar on
the 19th, and broke up agamst Simla hills thereafter. 1t
caused stropg monsoon with locally heavy ram along and
near its track in the Central Provinees, west Central India,
east Rajputana, the Punjab and the west United Provinees,
The monsoon also strengthiened in Gujarat, the north Bombay
Decean and the Konkan between the 15th and 18th and
extended into the North-West Frontier Province on the
17th and in the south-west Punjab during the 17th and
18th. Some of the heavy falls of 5" and above during the
course of this depression were (—

l

Stations. 13th. | 14th. | 15th. | 1oth, | 17th, | I8tk | !19th

Nagpur . . . . . &

Ratpur . . . . . 5

~¥

Amraoti

KWhandwa . . . . . . 6

indore . . . . . AN o 3

Al . B . . - .. .. . .. N [

Dharampore . . . B o
! i

20. Storm of 17th-21st September, 1933.—O0n the moring
of the 14th a marked fall of pressure was noticed over Burma,
while widespread light to moderate rain was reported from
Lower Burma with s heavy fall of 5” at Tavoy., In the upper
air a “low 77 existed over central parts of Burma upto a
height of 2 Kms. These facts suggested that a low
pressure wave from the cast was travelling across Burma,

During the course of the day pressure fell further over
the province and another heavy fall of 6”7 was recorded at
Tavoy between 8 hrs. of the 14th and 15th ; rainfall had
also extended further along the Chittagong-Arakan coast
and south-cast Bengal.

Some more heavy falls, including 7" at Tavoy and 5” at
Amberst, occurred during next 24 hours ending at 8 hours of
the 16th and pressure had fallen further in central Burma
and in the Bay off the Arakan coast on the 15th. A shallow
low pressure area lay over central Burma and the cast Bay
off the Arakan coast on the 16th morning. The monsoon
was strengthening to the south of latitude fifteen while the
observations from the coastal stations and ships showed
that a feeble cyclonic circulation was being established
over the east Bay off the Arakan coast.

?
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During the course of the 16th, pressure fell still turther
over the north and central Bay and signs were noticeable
of a depression forming off the south Arakan coast. By
8 hours of the same day a shallow depression had formed

in the east central Bay with central region within a degree
of Lat. 17°N., Long. 93°E. as shown by the following observa-
tions from ships and from some coastal stations.

Position. Wixnn.
Date. Steamer or Station. Hour. ReMarxs.
Lat. N. Long. E. Dir. Force.
o P
17th September * Gairsoppa . . . . 8 19 3 92 6 E 2 0, q.
Sandoway . . . . b ENE 1
Gwa . . . . . 8 SSE 2
Bassein . . . . . 8 SSW 1
Diamond Tsland . . . 8 SSW 2
“Jaladurga ™, . . . 8 15 38 93 4 N 2
¢ Karagola ™ 6-30 16 0 97 NWwW 2

In the upper air the ecyclonic circulation over the north
and central Bay had extended up to about 4 Km. height.

The depression intensified rapidly dvring the course of
that day without showing any signs of movement. Most of
the ships which were in the disturbed area reported a negative
barometric tendency of -09” between 15-30 and 17-30 hours
of the 17th indicating thereby that pressure was falling
rapidly over the region and the depression was deepening.

After 17 hrs. of the 17th the depression took a northwester-
ly course intensifying at the same time and was centred on
the morning of the 18th within half a degree Lat. 18°N.,
Long. 92°E. At this stage pressure departure near its centre
was of the order of —03”. Under its influence the monsoon
had strengthened in the south of latitude 18°N. In the
upper air westerly or southwesterly winds of force 8, 10.
and 11 were reported from Port Blair at 0-5, 1-0 and 1-5
Km. respectively.

The deep depression intensified still further and became
a sborm by the evening of the 18th with centre within half

a degree of Lat. 183°N., Long. 911°E. Rough or moderate
seas and continuous rain or drizzle were reported by most
of the ships to the west and south of the disturbed area,
Pressure departure near the centre of the storm was of the
order of —0-35" at this stage. Continuing to move slowly
in a northwesterly direction, the storm was centred within
half a degree of Lat. 19°N., Long. 91°E. on the morning
of the 19th. Under its influence monsoon had been active
in Burma and round the head of the Bay. The storm per-
sisted along the same course and was centred about 80 miles
to the southeast of Saugor Island on the morning of the
20th, after causing widespread rain round the head of the
Bay with locally heavy falls along the Arakan-Chittagong
coast.

Some observations from ships which were at one time
or other within 100 miles of the storm-centre are given
below. A study of the table will show that at no stage
winds of storm or gale force were experienced near about the
centre.

Positrox, WinNb.
Date. Steamer., Hour. Sea, Swell. REMARKS.
Lat. N. | Long. K. Dir. Torce.

18th Septewber | * Karagola ™ . 15-30 20 1 89 1 NE 2 Nlight Confused, SW,
* Suisang 7 17-30 18 4 8 7 WNW 4 Rough Moderate, W Continuous moderate
“ Chilka * 17-30 171 90 6 W 6 Rough Moderate, SW . Drl;:ilele(zgriinz)z'le).

19th Neptember | * Suisang ™ 06-30 16 7 91 3 SwW 7 Very rough | Heavy, SW,
“ Akita Maru > 08-00 17 6 91 8 WSw 7 Squall rain.
¢ Ganges 08-00 19 2 89 8 WNW 3 Moderate | Moderate, W
“ Ganges ” 09-30 19 7 89 4 NW 2 Slight Confused, con- | Rain (Rain).
“ Ganges 12-30 20 0 89 2 NNW 5 Moderate Lofvl;?b.\d\V (Rain).

20th Septemher i “ Ekms » 01-30 20 4 88 9 WNW & Moderate | Moderate, W . | Continuous slight
“ Ekma 05-30 19 7 89 6 WSW 5 Moderate | Moderate, SW . Inzgtl-;fg;ztz le).slighﬁ

rain. (Shower).




The following extracts from the logs of 8. 8. Chilke and
Sumaira Marv which travelled through the disturbed area

are also interesting :— |

C a1

Posirion. Wixn.
Date. Steamer. Hour. Sea. REMARKS.
Lat. N, Long. E. Dir. Force,
17th September * Chilka’ Midnight 18 3 87 2 ESE 4 10-45 em. (I, 8. T.) commenced
raining with frequent heavy show.
ors.  Continupus lightning  at
night, commencing in eastwards
moving towards NE and then
passing over ship.
18th September  Chilka 04-00 I8 0 88 0 WSW 2 Lightning passed away to west-
wards. Continuous drizzle,
08-00 w7 88 8 W 5 (PPassing  showers  during  watch).
Overcast dull with tendency to
brighten in NW.
12-00 17 6 89 3 Nw 5 (Fine since 8 a.m.) 11-30  drizzlo
commenced, overcast.
1400 WS a5 Wind setiled in W/S and slowly
increasing.
16-00 17 1 90 0 W/S 6 Occasional slight  drizzle-dull  over-
cast.,
“ Sumatra Maru ™ . 08-00 15 6 9 2 SSW 7 High Moderate gale, Squaliy.
12.00 505 94 6 SSW 7 High Moderate gale, cloudy.
16-00 15 8 94 2 SW 7 High Moderato gale, cloudy.
20.00 6 1 93 9 WSW 7 High Moderate galo, overcast.
24.00 16 4 93 5 SW 7 High Moderate gale, overcast.
19th September * Sumatra Maru 04-00 16 8 93 1 SW 7 High Moderate gale, overcast.
08-00 17 1 92 8 SW 7 High Moderate gale, overcast.
12-00 17 4 92 4 SW 7 High Moderate gale, overcast (Heavy rain.
squalls).
16-00 17 7 92 0 SW 7 High Moderate gale, overcast (Heavy rain
squalls).
20-00 18 0 91 6 SW 7 High Moderate gale, overcast.
24.00 18 3 91 2 SW 7 High Moderate gale, overcast.
20th September * Sumatra Maru” . 04-00 18 7 9% 8 SW 7 High Moderate gale, cloudy.
08-00 19 0 90 4 SwW 7 High Cloudy (Heavy rainsqualls).
12-00 19 3 90 0 SW 7 High Squally, cloudy.
16-00 19 6 89 T SwW ki High Cloudy.
20-00 19 8 89 4 SW 6 High Cloudy.
24.00 20 1 89 1 SSW 6 High Squally, cloudy.

As the storm approached the Bengal coast the weather
in the coastal districts of Orissa, Bengal and Chittagong

deteriorated, and squalls accompanied by continuous rain
and drizzle were experienced by several stations in Bengal

F 2
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and Arakan coast. Extract from the logs of L. V. Star
which plied in the Hooghly river is interesting in this con-
nection.

Hour. | Wind. | Force. | Weather, Sky. REMARKS.
!
— i ——
I19th Sepfember 1933,
2 N 3 Duti ocC A. M. weather dull and unsettled
overcast with heavy showers,
1 N 3 Squall oce Noon weather the same. 20-10
hrs. I, 8. with very heavy rain
6 N 3 Squall ocp and vivid lightning lasted until
22-00 hrs. Mid-night weather
8 NwW 3 Squall Ocp squall and unsettled with tain
and vivid lightning,
10 Nw 3 Squall ocr
12 NwW 3 Squall (e 14]
14 NwW 2 Dull 0cC
g Nw 2 Dull (81
18 W 2 Dull OC
20 SW 3 Squall OCTTR
22 Nw 1 Squall OCR
24 NwW 2 Sauail OCR
20th September 1933,
2 Nw 3 Wet OCR A. M. weather dull wet and un-
settled. Sunrise heavy squalls
4 w 3 Wet OCR with heavy rain moderate sea
and swell. Noon weather squall
6 NW 4-5 Squall OCTLR with rain, Suonset dense masses
of wicked looking clond all
8 Nw 3 Squall OCR round the horizon, Mid.night
weather squalls with rain heavy
10 WNW 3 Squall ochH swell and sea,
12 WNW 4-5 Squall OCR
14 | WNW 5 Sguall OCR
16 W 5 Squall OCR
18 SSW 4 Squall ocnr
20 SSW 4-5 Squall OCR
22 SW 4-5 Squall o
24 SW 5 Squall OCR

By the evening of the 20th the storm crossed coast near
Saugor Island and caused very bad weather in southwest
Bengal. The weather diary of the Calcutta and Midnapore
observers for the 19th. 20th and 2lst is given below :—

|

]
Station, ’ 19th September., 20th September. 21st September,

| Very bad weather with | Bad weather  with

Midnapore Unsettled weather
with occasional rain or drizzle and oc- rain and drizzle up-
rain or showers, casional thunder aud to noon and show-
lightning with strony ers in evening, wind
wind. strong,
Calcutta Sky was overcast all day | Squally weather in

the early morning,
Intermittent drizzle
and rain through-

long, Gusty weather
in the morning. Sqguai-
Iv weather at 14 hours

which continued out theday deavy
throughout. In ¢ e r- rain 14-53 to 15-23,
mittent drizzle and

| rain throughout day,

On the morning of the 21st it lay as a deep depression’
over Chota Nagpur. Thereafter it continued to move north-
westwards and was centred between Daltonganj and Pendra
on the 22nd morning, near Umaria on the 23rd, near Now-
gong on the 24th and between Jaipur and Agra on the 25th,
Then it assumed a more northerly course and was located
ncat Hissar on the morning of the 26th.  After this it slowly
filled up during the course of the next two days.

;

During the course of this disturbance the monsoon was
strong in Lower Burma between the 13th and 20th, rainfall
being locally heavy in Tenasserim and Pegu between the
13th and 17th and in Arakan on the 19th. The disturbance
was also responsible for widespread and locally heavy rain
in northeast India, the United Provinces, the central parts
of the country and the eastern districts of Rajputana and
the Punjab. Outside the area affected by this depression
there was very little rain as the monsoon had begun to weaken
towards the end of the 3rd week of September.

Heavy rain in the southeast Punjab and the Punjab-
Kumaon hills in connection with this as well as the shallow
depression of 12th-17th September was reported to have
caused severe floods in the Jumna which resulted in con-
siderable damage to property and cattle, especially in Rohtak
and in the adjoining districts of southeast Punjab. Heavy
rain in the Wardha district (C. P.) also caused floods in the
Wana river as a result of which many houses collapsed,
cotton crop was damaged and several cattle drowned.

Some of the heavy falls of 5” and above during the course
of this disturbance are noted below :—

Station, 14th, | 15th. | 16th. | 19th. | 20th, | 21st. | 22nd. | 23rd. | 24th,

Tavoy

Ahmerst

b

w

I

Sandoway
Kanpetlet . . o . .. )
Akyabh

-2
[
Y

Kyaukpyu

£y

Sambalpur
Pachmarhi
Pendra
Umaria

Jubbulpnr

Saugor Cantonment

21. Depression between the 12th and 19th October 1933.—
Conditions were unsettled in the southwest of the Bay of
Bengal off the Coromandal coast after the 6th and fairly
widespread thunderstorm rain occurred in south Madras
between the 7th and 11th. With the westward movement
of the unsettled conditions across the south of the Peninsula
into the southeast Arabian Sea, a low pressure area appeared
off Malabar on the 12th morning. Upper winds at Mangalore
which were mainly easterly upto 2:5 Km. on the 11th had
also veered to southeast by the next morning; the upper
winds at Trivandrum were not however under the influence
of the low pressure area. Pressure fell in the neighbourhood
of Amini Devi on the 12th and the low pressure area showed
signs of concentration in that region on the next day; in
the meantime the upper winds at Mangalore had also
strengthened and were coming from southeast with force 7
near about 0-5 Km. (limit of pilot balloon ascent) on the
13¢h morning. By the next day a shallow depression had
formed in the east Arabian Sea off Kanara with centre about
150 miles to the northwest of Amini Devi ; the upper winds
at Mangzalore had also during this period vecred to south.



In the next 24 hours the depression moved slightly west-
wards ard intensified somewhat at the same time. The
upper winds upte £ Km. on the 16th morning were coming
mainly from the south (force 3-T) at Mangalore and from
the east (force 6-7) at Bombay. The depression persisted
there apparently without any weakening for the next two
days. Thereafter the winds in the west of the Peninsula
came under the influence of a storm from the Bay of Bengal,
which crossed the Circars coast between Masulipatam and
Cocanada on the 18th morning, and the depression in the
east Arabian Sea filled up rapidly by the 19th. Squally
weather however continued in the southeast Arabian Sea
along and off south Kanara on the 19th.

Rainfall continued to be widespread in south Madras
till the 15th and also extended into the Konkan and the
Bombay Deccan ; bhetween the 15th and 19th rainfall was
confined to Malabar and neighbourhood.

22. Storm of 13th-22nd October 1933.—The influence of o
Tow pressure wave travelling from the east was first notice-
able in Lower Burma on the afternoon of the 10th. By
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the morning of the 11th pressure fell further over that region
and during the course of the next 24 hours the low pressure
wave had passed out into the Andaman Sea and nearly
general intermittent light rain had occurred in Lower Burma,
On the morning of the 12th a shallow low appeared over the
Andaman Sea, while in the upper aiv a cyclonic circulation
existed over that region up to a height of at least 2 Km.
Rainsqualls were reported by 8. S. Sirdhana (Lat. 14'4°N.,
Long. 93-2°E.) and 8. 8. Tokushima (Lat. 15-5°N., Long.
94'1°E.) which were situated between Diamond Island and
Port Blair. These facts suggested that conditions were
becoming unsettled over the Andaman Sea and neighbour-
hood.

The unsettled conditions intensified during the rest of
the day, and developed into a shallow depression by the
morning of the 13th, with central region in the neighbour-
hood of Lat. 11°N., Long. 92°E. The following ships’
together with Port Blair observations indicated that a cyclonic
circulation had established itself over the Andaman Sea and
the southeast Bay.

PosirroN. Wixp.
Date. Station or Steamer. Hour. LEMARKS,
]f\llt L;;*g ' Dir. Force.,
o s o v
13th October Port Blair 08-00 LSE 1 (Showers).
“ Rance 08-00 12 2 90 3 ENE 1—2
“Garmula 06-30 11 6 89 5 NNW R/ Drizzle (drizzle).
08-00 9 2 8 1 WNW 3
* Yorkshire ™ 03-30 i1 3 88 9 NNW 3 Shower of slight or moderate rain.
. (showers).

“ Hatipara ” . . 06-30 8 7 90 6 SW 3 Procipitation within sight. (Rain).
¢ Shropshire ™ 08-00 13 5 92 -3 E 2 Generally cloudy, passing showers.

Moving slowly in a northwesterly direction the depression
intensified gradually. Next morning (14th) it was centred
within a degree of Lat. 13°N., Long. 90°E. By this time
the cyclonic circulation round the centre of the depression
had become more pronounced, while in the upper air the
circulation had established itself over the Bay upto a height
of at least 3 Kms. During the course of that day, the depres-

sion intensified further. Ships observations indicated that
winds to the south west and north east of the centre of the
depression had strengthened. At 19 hours when the depres-
sion was centred within a degree of Lat. 13}°, Long. 89°
strong winds were reported by Diamond Island and S. 8.

Khandalla.

PoSITION. Winb.
Date. Steamer or Station. Hour. Sea. REMARES.
]&?t : I};‘).ng : Dir. Force.
14th October * Khandalla 17-30 17 9 91 4 SE 6 Rough Rain squalls.
19-00 16 9 92 4 ESE 6 Rough
Diamond Island 19-00 ESE 7 Rough
|
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The wind at Diamond Island was easterly force 5 at 8
hours of the 14th. With the intensification of the depres-
sion the wind veered and increased in force. Both at 19
hours and 23 hours Diamond Island reported southeasterly
wind of force 7, although the centre of the disturbance was
about 300 miles away. An extract from the weather diary
of the meteorological observer at Diamond Island for 14th
and 15th is given below :—

“ I4th October 1933.—0 to 18 hours sky mainly overcast.
Heavy continuous rain between 1 and 6 hours
then intermittent drizzles. Breeze fresh to strong
from eastwards. Sea moderate. Swell average
length, moderate height, from eastward. 18 to
0 hours variable sky. K N clouds on horizon
W to N. Drizzle. Breeze moderate gale from
ESE. Sea rough, swell average, length moderate,
height from eastward.

15th October 1933.—0 to 16 hours sky mainly overcast.
N and K N clouds. Intermittent heavy rain.
Strong breeze from SE. Sea rough to moderate.
Swell average, height moderate. 16 to 0 sky

rain. Breeze dropped to fresh. Sea moderate
swell average, length, moderate, height from
southeagbward.”

Continuing to move in a northwesterly direction, the
deep depression lay with centre within a degree of Lat.
14°N., Long. 88°E. on the 15th morning when the pressure
departure near the centre was of the order of —0-25", It
continued to intensify throughout the day and by the even-
ing of the 156th developed into a cyclonic storm with centre
near Lat. 144°N., Long. 874°E. at 19 hours, By the after-
noon of the 15th, the cyclonic circulation over the Bay
had also further extended upto at least 4 Kms. height. Most
of the ships between latitudes 9°N. and 18°N. and longitude
84°E. and 92°E. reported a negative barometric tendency
of -09” and moderate or rough seas at 17 hours, suggesting
thereby that pressure was falling rapidly over the disturbed
area.

The following extracts from the log of S. S. Jaladurga
of the Scindia Steam Navigation Company on her way from
Rangoon to Gopalpur are interesting. The ship sailing in
the northern quadrant of the storm followed more or less

I
N . I
more or less clear. K N clouds on horizon, No 1 a parallel course to that of the storm.
Posrrios. Winb.
. Weather at time . .
N our . . Sea. by B CEM A 8
Date. Hour, of Ovservation. Cca Swell REMARKs.
Lat. N. Long. E. Dir. Force.
15th October . Noon 16 { 92 8 SE 4—45 op,q,r Moderate Low, Passing  squalls of
confused, heavy rain.
R A 8 5 92 1 SE 4—5 0, P 4 Moderate Low, SE
S . 16 & ol 2 SE/E 5 0, 4 . , Moderate Low, Nl Occasional drizzle..
Midrright 17 1 90 4 SE/E 4 0, q Moderate Low, SE

Remarks.—Wind increased at 5 a. M. on clearing the land—Low long

of depression. Henco hourly observations started. Bar. falling very

confused swell. At 8 a.m. deop depression reported practically stationary slowly. Wind steady at SE/S with a tendency to decrease towards Sun-
within {* of Lat. 14°N., Long. 89°E. ship thus in right hand rear quadrant set.
PosiTIoN. Winbp.
. Weather at time . G . "
Date. Hour. of ovservation. Sea. Swell. REMARKS.
Lat. N, Long. E. Dir, Force. .
16th October | 4 LM, 17 4 89 6 SE 4—5 o . Rough Low, SE
8 A, o0 17 7 88 9 5 ¢ q . . Rough Moderate,
SE, swell
- increasing.
Noon 17 8 87 8 SE 67 Rough Moderate,
SE
4o 17 0 87 0 S/E 7 ¢, q . Rough Heavy, SE | 40 hove to heading
S, watching pro-
gression of storm.
8 p.o, v 5 86 8 .4 o,q 1 . Rough Moderate, | 80 received message
SE, from Gopalpur
to try and make
port resumed course
to Gopalpore.
12 p. 3 18 1 86 2 NE 5 0, q . Rough Moderate,
SE.

Revarks.—Wind increasing gradually from 7 a1, At 8 4., cyclonic
storm rerrtoal centred within §° of Lat. 153°N., Long. 863°E. moving
in some NWly direction.  Course was altered at 10 a.m. for Vizagapatam
owing to the storm approaching the coast and thus making the landing
_of passengers not possible. Heavy rainsqualls commenced. Wind in-

creased gradually till 4 r.m. and the bar. continued to fall very slowly
till 8 p.M. when ship resumed her course towards Gopalput upon receipt
of message to try and make port. Weather moderated as ship proceeded
north. Wind backed to NE and increased to force 6 during a rainsquall
at 11-15 ».M.
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Posrrion, Winp.
Weather at time
' o 3 ; o Nwell, Y
Dat¢ Heur, of oveervation. Nea., well REMARKS
Lat. N. Long. E. Dir, Foree,
S , o ,
17th October . 4 A, s 8 83 6 NE 3—4 Leopog. . Slight Low, ERE | Continuous light
rain.
8 4., M. .. .. ENE 6 eGP,y . . Rough Moderate,
ESE
Noon 18 9 84 7 SE/E 65 bye,q . . Rough Moderate, B
4r, M. Is 4 84 5 B 4 o,q, r . . Rough Moderate, B § Continuous heavy
rainsqualls,
8 . M. 18 1 8+ 4 3 .. Rough Moderate,
ESE
Midnight 18 0 84 0 EIN b3 e, p . . Rough Moderate, K
REMARKS.——At 2 A, storm reported centred within about 100 miles proceeded at 1245 being unable to land passengers owing to heavy surf.
east of Vizagapatam. Weather moderated considerably. Bar. steady Proceeding to Bimlipatam the ship was kept well out to sea, the land
skv clearing. Wind inereased at daylight but the bar. continuod steady. being obscured by continuous heavy rainsqualls. The bar, commenced
The ship was anchored off Gopalpur from 7-15 to 10 am. Very rough falling at 1 r.m. and heavy rainsqualls continued till 9 v, At midnight
sea and heavv surf near the coast.  The sky cleared after leaving Gopal- wind increased slightly and ship again expericneed heavy rain and hard
pur hut pr(',(-.ipitmiull was in sight.  Ship arrived Baruva at 12:15 bt squalls as she proceeded soath,
POSITION. Wisn. ‘
Weather at time . .
our . ) Neit, Swell, IMARKS,
Date. Hour. of ovservation. vt well Reaanks
Lat. N. lLong. E. Dir, Foree.
, . .
, S 4 AL ML 17 G 83 4 k 4 .. Moderate Modorate,
18th October P
8 A0 M. 17 2 82 7 i 7 o, p, oy b . Very Confused 10-0  made  Vakala-
rough. pudilight ship hay-
ing experienced
SWov  current 24
running parallel to
coast,  Nwell  not
pereeplible owing
10 bigh sea,
Noon At Coclanada Sk 7/6 o, g, T . .| Very rough Not
perceptible
owing to
high sea.

ReMarks. —Vizagapatam light\ was mad‘o shortly nftm' midnight, the
having experienced a SW’Iv set of 23-3 knots setting parallol to the
coast but the ship was hauled off as entering was gof\sulerurl umul_vlsal)h-
owing to stress of weather. (‘I"lllsl‘llg tvo_tho Captain’s orders‘ heading for
Cocanada. The bar. began to fall from 5o, the 'svwcll was first confused
latterly hardly perceptible owing to the high sea. The ‘s’corm was reported
to be crossing the coast between I\'Ia.suhputmn and “(Jomnada‘ at 8 AM.
ship then about 30-50 milos north of the centre. “Lmss bearings of th’o
land were obtained between 7 a.y. and arrival at Cocanada during short
lulls in squalls which continued to hang over the land owing to the n.munl-
tainous nature of the country. Wind vecred grzuslmlly after the tmug’l
had passed the ship. At 10-19 a.m. anchnre(_i at (,()canadnhoutcr anc}mv-
age; the wind and sca moderated very rapidly betw?on %] and]4 11.M.L
when the ship procecded to the usual anchorage. Sky cleared abou

10 ».M.
Continuing to move in a northwesterly direction, the

storm was centred next morning (16th) apparently within
half a degree of Lat. 15°N., Long. 86}°E. Ships nearest
to the centre and in the southwest and northeast quadrant
of the storm reported rough or very _rough seas, rainsqualls
and winds of force 5 or 6. Under its influence nearly general
rain had occurred in Bengal, Orissa and the north Madras
coast with a few heavy falls in southwest Bengal and Orissa
during 24 hours ending at 8 hours of the 16th,
Observations from stations along Orissa, Circars, Coro-
mandel coasts indicated that squalls began to be experienced

ship

along the coast after 11 hours of the 16th. At 14 hours
the storm was centred within half a degree of Lat. 15}°N.,
Long. 85}°K. Thereafter it took up a more westerly course
and was centred at 19 hours about 150 miles southeast of
Vizagapatam.

The storm then began to move in a westnorthwesterly
direction and was centred about 100 miles southeast of Coca-
nada on the morning of the 17th. During the previous 24
hours it had caused heavy falls of rain along Bengal, Orissa
and north Circars coasts, Saugor Island reporting 13",

Some very heavy squalls were experienced along Orissa-
Circars coast between 11 hours and 19 hours of the 17th
as given in the table below.

Date, Station. Hour. | Direction, | Force. REMARKS,
17th October, | Vizagapatam . 11 ENE 9 Gusty weather fol-
lowed by a suc.
12 NE 9 cession of sudden
squalls,
Cocanada . 10 N 7 Li%ht wind followed
sudden

12 NE s Yy squall,
Puri . . 18 B 8 Gusty weather fol.
lowed by a succession

of sudden squalls,
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The weather remarks from Port Officers, Madras, Vizaga-
patam and Cocanada for 17th and 18th October are also
interesting.

(a) Madras.

“17th October 1933.—The weather was cloudy and misty
with drizzles at intervals between 2-5 and 4-5 A.M. and again
between 5-26 and 5-59 p.M, The highest wind velocity was
30 m.p.h. at 3-20 a.m. direction WSW barometer dropped
+02" in 24 hours.”

“18th October 1933.—Weather was fine during the day
and got cloudy and windy towards night. The highest
wind velocity was 35 m.p.h. at 8-55 p.M. direction south.
Barometer dropped -02” in 24 hours.”

(b) Vizagapatam.

“18th October 1933.—13-
ling. Sea rough with swell.
winds, sea not visible.”

35 hours. Cloudy with drizz-
22-00 hours. Cloudy, stormy

{¢) Cocanada.

“17th October 1933.—11-20 a.m. Sky overcast with N and
AS clouds and occasional rain and showers continued, N
and NNE winds blowing and winds becoming squally.”

“18th October 1933.—6-00 a.nm.  Sky completely overcast
with N and AS clouds and squally weather. 5-35 p.u.
Skyv completely clouded with N and AS clouds and § and
SSW winds blowing and rough seas.”

Continuing to move in a westnorthwesterly direction th®
storm was centred about 70 miles southeast of Cocanada
at 14 hours of the 17th. Winds along Orissa-Circars coast
strengthened and squally weather persisted. The wind at
Cocanada which was northeasterly force 3 at 23 hours of the
17th strengthened to force 7 northeasterly at 2 hours of the
18th and to force 8 easterly at b hours and 8 hours of the
18th. The storm crossed the Circars coast between Coca-
nada and Masulipatam on the morning of the 18th, when
pressure departure near the centre was of the order of —0-4”,

By 17 hours of the same day the storm was well inland
centred about 100 miles to the west of Cocanada and had
weakened,  With the passing inland of the storm, strong
monsoon and squally weather prevailed for a time off the
Coromandel-Circars coast but weather moderated gradually
afterwards.

On the morning of the 19th, it lay as a deep depression
over north Hyderabad about 150 miles to the south of Nag-
pur. Thereafter the depression passed through the central
parts of the country and weakening lay over the east United
Provinces on the 21st and filled up there by the morning
of the 22nd.

Under its influence, local rain occurred along the Burma
coast and widespread rain in northeast India, the Peninsula,
the central parts of the country and the United Provinces.
Ruinfall was locally heavy along the coast between Saugor
Island and Masulipatamm between the 15th and the 17th,
Saugor Island reporting 13” on the 17th. Locally heavy

rain also occurred along and near the track of the depres-
sion on Jand, it being unuquallv heavy in the United Pro-
vinces and east Central India for the time of the year.

1t is reported that floods on the river Tammeleree near
Ellore caused damage to property. Considerable damage

was also done to the rabi crops in the United Provinces..
Some newspaper reports in this connection ave given below :—

Star of India, dated 20th October 1933.
Floods in south India.

M. 8. M. Railway Breached.

Bezwada, October 19,

“ The line between Bhimodale and Badambudy on the
Bezwada-Rajahmundry section of the M. & 8. M. Railway
is breached due to floods. Through communication is
interrupted. Transhipment is not possible at present.
Passenger traffic is being diverted via Gudivada, Bhimavaram
and I\udadavole.”

Statesman of 24th October 1933.
South India Floods.

Cocanada villages under water.

October 21.

Owing to the rising of the river Eleru due to heavy
rains nearly half the villages in Cocanada taluk are under
water. No loss of life is reported so far. The Samalkot
canal bund has been breached.

(C'ocanada,

The following table gives the noteworthy falls of 5" or
more which occurred dmmg the course of the disturbance.

|
| i

Station, J4th, | 16th, | 17th, * Ixth. | 1oth, ) 20th, | 2ith,

” ” e ” ” ” »

Narasapuram . . . . .. .. .. ]
Kaikalur . . . . . .. .. .. .. 9
Saugor [sland . . . . .. .. 13

Canning Town . . . . .- .. 6

34

Contai
Ramnagar |, . . . . .. 8

Jenka . . . . . .. .. 8

o

Uluberia

o

Budge Budge
Sore .

Balipal . . . . . .. .. 5
Eram (Basudebpur) . . . .. .. .. .. o

Rambha . . . . . . . .. [

Narasapnapetu . . . . . .. .. 5
G. Udavagiri . . . P [ 6
Mohana

Yellamanchili

Talabada . . . . . . .. . ) G
TLammasinghi . . . . .. .. .. 18 .. .. .
Goringa
Ramachandrapur
Alamurae

Kottapeta .

Amalapuram

Mummidivaram . . . .
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Stat.en. 14th. | 16th. | 17th. | 18th. | 19th. | 20th. . ;
T o h. 1 20th. 1 24th } 23. Shallow depression of 3rd-13th November 1933.—The
R i i i N N ) - appearance of a marked fall of pressure over Lower Burma
N " and the Tenasserin on the morning of the 2nd November
hodavaram o suggested that a low pressure wave was passing into the
Tadepalligudern Andaman Sea from the east across Tenasserim. By the
adepallig Y T T I e 5 morning of the 3rd a shallow depression formed in the north
Tanuku 5 Andaman Sea with central region in the neighbourhood of
Moradabad . . . .l .. . . . ] s Lat. 14°N., Long. 97°E. The following observations from
Shajshanpur . . . .| .. . .. . .. B 5 some of the coastal stations and ships indicated that a feeble
Purampur . . 5 cyclonic circulation existed over the Andaman Sea.
Naini Tal . . . . . .. .. .. .. .. 7
PosITioN. Winn.
Date. Station or Steamor., Hour. Sea. Swell. REMARKS.
Lat. Long. Di Foree
N. I‘:. 1T oree,
Q ’ o] ’
3rd November Ambherst 08-00 SSE 2 .e (‘Thunderstorm).
Rangoon 08-00 N 1
" Karapara ™ . . 03-30 13 5 96 8 WSW 2 Slight Low Drizzle and rain.
* Begum ” 06-30 14 3 96 4 NNW 3 Slight Low, SW Rain, Thunderstorm
“ Begum ™ 08-00 14 1 96 b NNW 3
“ Warina » . 06-30 15 5 96 0 NW 3 Nlight. Low Rain shower
“Warina 08-00 15 3 95 9 NW 3 Slight Nlight, NW Overceast, passing
showers,
* Ntrathnaver ” . . 03-00 14 1 98 0 SE/E 5 Moderate Moderate, SE | Generally cloudy.

By the 3rd afternoon rainfall extended along the north
Tenasserim coast and in the Irrawady and Pegu divisions
while the depression had apparently weakened and lay as a
trough of low pressure over the north Andaman Sea.

During the night, however, the trough of low pressure
again intensified into a depression which was centred near
Lat. 15°N., Long. 96°E. on the morning of the 4th. Without
any appreciable movement or intensification, the depression
persisted over the Gulf of Martaban till the morning of the
bth when it weakened into a low pressure area, which lay
over the Andaman Sea and neighbourhood on the morning
of the 6th. In this connection local falls of rain occurred
in Lower Burma from the 3rd to the 7th.

This low pressure area began moving slowly westwards
and lay off the south Coramandel coast on the morning of
the 8th, when the southerly winds in the southwest of the
Bay had strengthened. It caused widespread and locally
heavy rain in southeast Madras during the day, but no
further intensification of the low pressure area took place.

The following remarks from the Port Officer, Madras are
interesting :—

10th November 1933.—* The weather was cloudy, misty
and windy, rain at intervals between 3-45 and
3-58 A.M. and again between 4-43 and 12-20 A.M.
the following day. The highest velocity was 32
miles at 7-30 a.m. direction NNE. The baro-
meter dropped ‘06 in 24 hours. But on the 9th
forenoon the Port experienced heavy rain accom-

panied by heavy thuunder and lightning which
continued from 1 a.m. to 4-22 a.m. The highest
velocity of wind was 40 miles at 1-55 a.M. direction
ENE.”
The low pressure area passed across the south of the Peninsula
into the southeast Arabian Sea by the morning of the 10th.
It persisted there and caused unsettled weather in the south-
east Arabian Sea off Malabar between the 10th and the 13th
and became unimportant thereafter.

In this connection widespread and locally heavy rain
occurred in southeast Madras on the 8th, 9th and 10th ;
rainfall also extended into Malabar, Mysore, the south Konkan
and the west Deccan during that period. It is reported that
heavy rain in the Tinnevelly district caused considerable
damage to crops and property there; many parts of the
district were heavily flooded and rail traffic was temporarily
suspended.

The noteworthy falls of 5” and above which occurred in
southeast Madras are given in the table below :—

Station. 9th. 10th,
Kurinjipadi 7
Manambadi (Porto Novo) . . . . 9
Chidambaram . . . . . . l 7
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Station, 9th, 10th. Station, 9th, 10th.
” ” ” »
Mannargudi . . . . . . 6 .- Tinnevelly . . . . . . .. 10
Srimushnam . . . . . . 6 Avikkudi . 7
Shivali . . . . R b1 Shencottah (P, W, D, Office) . . . .. [
Neidavasal . . G Shencottah (Taluk Cutcherry) . . . .. 6
Tranquebar 7 Tamarakulam (old salt factory) . . . .. 5
Negapatam R . . . . 5 Tamarakulam (new salt factory) . . . .. 6
Tiruppundi . . 7 Pollachi . . . . . . . .. 6
Srivilliputtur o
Sivakasi . . 5 / ere Stor ' p
Bivakaxi . b 24, Severe Storm of 14th-19th November 1933.—The north-
Sattar . ... . 5 east monsoon freshened in southeast Bay and south Andaman
" . Sca after the 10th November. Associated with this streng-
avatrar . . . - . . . .. N P "
ratar ! thening heavy falls of 3 occurred at Sabang both on the 11th
Kadwovanallue . . . . . .. 6 as well as on the 12th.  On the morning of the 13th a marked
Fenkaci N fall of pressure was noticed over the Andaman Sea and
kaxi ‘ : ) : : :
neighbourhood and the existence of a feeble cyclonic circula-
Palumcottal 8 tion over the region was indicated by the following obsérva-
. _ ions from ships s Sabang.,
Srivaik o - tions from ships and Sabang
Positiox. WiN.
Datc. Nteamer or Station, Honr, M ARk,
l\u l<i“ Dir, Foree,
13th . . . Sabang 08-00 N 3 Squally 3 h.
* Bengal M 08-00 5 6 a6 2 KSE -+ Generally clowdy and squaliyv.
= Bobna 7 06-30 6 6 92 2 NE 3 Heavy rain.
CRaw ;\{{»imli v 08-00 5 ¢ 90 6 WNW N Overcast S]\’_\'.

These facts suggested that conditions were unsettled from
the Andaman Sea to southeast Bay. This view was further

winds of strong or gale force over Port Blair and Vietoria
Point upto about 2 Km. height,

supported by the existence of easterly or mnortheasterly
05 K, 1 K. 15 K. 2 K.
Nlations,
Foree, Exirn. Force, Divn. Force. Dirn, Foree, Dirni.
Port Blair . . . 6 NNE 7 NE 8 ENE I NE
Victoria Point . . 7 I 3 E 11 E

During the course of the day the unsettled conditions
became more marked. Rain was reported by S.S. Rokna
(Lat. 7-5°N., Long. 90-1°E.) both at 16-30 and 18-30 hours
and by S. S. Rajula (Lat. 8-0°N., Long. 89-9°E.) at 18-30
hours. By early morning of the 14th, a depression formed
in the Andaman Sea with central region within a degree of

Lat. 9°N., Long. 94}°E. S§. 8. Rajule whose position at
01-30 hours was Lat. 7-5°N,, Long. 91-2°E. reported moderate
sea, continuous rain and negative barometric tendency of
the order of 0-15” suggesting thereby that the pressure was
falling rapidly in the neighbourhood of Car Nicobar. At
8 hours of the same day the depression had apparently



deepencc and was centred within a degree of Lat. 94°N.,
Long. 92°F. Th> cvelonic circulation over the Andaman
Sea and adjoming parts of southeast Bay had become more
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marked as scen from the observations of the following ships

and Port Blair,

PosirioN, Winn,
Date. Steamer or Station, Hour, Nea REMATKS
v &, SMATTK S,
Lat. N. Long. E. Dir. Foree,
Bl ’ o 7
14th Port Blair K Rough Rain,
¢ Rajula ™ 06-30 7 0 92 9 WSW V. Rough
“ Rohna” 05-30 8 1 88 2 NNE .
“ Sirsa 06-30 19 89 6 NE
- Rajput 7 08-00 12 0 89 9 NE Overcast skv. DPags.
ing showers,
Moving slowly westnorthwestwards, the deep depression |  were found. Wind force 5 and 4 in Beaufort scale. Wind
continued to intensify during the course of the 14th. By | from East. Sea was rough; moderate swell. Afternoon
the morning of the 15th it had developed into a storm centred | there was rain from 1-10 p.M. to 7-18 .M. Sea was very
within half a degree ot Lat. 91°N., Long. 904°E. Port Blair rough. Moderate swell. Nimbus were found. Moderate

surface wind which was eastsoutheasterly force b at 2 hours
strengthened to foreé 7 at 8 hours of the 15th.  In the upper
air ESE wind of force 8 prevailed over Port Blair at 0-5 Km.
(the limit of the pilot balloon flight).

The following extract from the weather diary of the
metcorological observer, Port Blair, for 14th and 15th when
the storm centre was within a distance of about 430 miles
from the station throws some licht on the carly stages of
development of the storm.

“ 14th.—There was variable light and heavy precipitation
from 2-10 to 9-00 A.M. in the morning with intervals, KN
and AS clouds were found in the morning. Nimbus also

visibility and poor visibility at times.
Wind force 6 in the evening.

weather.

Generally stormy
Wind from ESE.

15th.—Stormy and dull weather during the day, rain from

12-10 to 12-35 and 4 to 4-5 a.m, and 10-25 to 10-40 a.m.
Sea was very rough,  High swell, wind force 7 and 6. Over-
cast. Nimbus were found. Wind from ESE. Afternoon
rain from 1-20 to 1-30, 4 to 5-20, 7-20 to 7-30. Shower
10-15 to 10-20 p.u.  Wind from SK, force 4 (Beaufort Scale).

Sea was rough. Swell moderate.”

The weather remarks of the Port Officer, Port Blair for
that period are also of interest.

Prate. Condition of weather.

State of sea.

Force of wind,

General direction.

13th November Partly cloudy and indication of rain

14th November Sgually with rain

15th November Squally rain and weather suspicious

16th November Partly fair

Rowerh
V. Rough

V. Rough anid bois-

terous.

Slight to rough

Strong
Vory strong

Very strong

Moderate

NE
NE

N, SE

N, SE

The storm intensified further during its northwestward

through the disturbed region.

An extract

from its logs

for the 15th and 16th is given below :—

movement. S.S. Hatimaru which was on its way to Rangoon
experienced rough seas and winds of force 8 while passing
POSITION, Winb.
Date. Hour. Weather. Sea. Swell.
l’i«t" Ll(‘mg Dir. Force.

15th November Noon 10 34 87 HH N/W 7 0, q Rough . Moderate, NE,
14-00 10 38 88 01 N 7—8 . .
16-00 10 44 88 07 N/W 7—8 o, T Rough . Moderate, NE
18-00 10 49 88 13 W/S 8
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PositioN. WiND.
Date. Hour. Woather. Sea. Swell,
Lﬁif' L ngg: : Dir. Force.
5th November 20-00 10 53 88 19 Ww/s 6—7 q, 0,1, & High Moderate, N.
Midnight 11 03 88 31 SW/S 6 r, g, 0 Rough Moderate.
16th November 04-00 11 12 88 45 SSE 7 o, T Rough Moderate,
08.-00 11 22 88 57 SSE 8 o,r High Heavy.
10-00 11 26 89 03 SSE 8
Noon 11 31 89 10 SSE 7 P High . . . . | Heavy,
16.00 11 52 89 39 S 6 0 Rough . . Moderate.
!

As seen from the above, wind in the neighbourhood of the
centre attained gale force by about 14 hours of the 15th and
1t lasted till 18 hours when the wind decreased in strength
and changed direction. A further strengthening of wind to
gale force took place between and 8 and 10 hours of the 16th.

The strong monsoon current to the east of the storm
centre caused heavy rainfall in the Andamans on the 15th
as well as on the 16th. The storm continuing to move in a
westnorthwesterly direction was centred within half a degree
of Lat. 10°N., Long. 87°E. on the morning of the 16th, After
8 hours winds along the Orissa, Circars and Coromandal
coasts strengthened generally and squally weather and
Tough seas were experienced by ships and the stations parti-

cularly along the Circars and north Coromandal coasts.
At 17 hours when the centre of the storm was within half a
degree of Lat. 11°N., Long. 86°E. the upper air data show
that the cyclonic circulation over the south and central
Bay had extended upto at least 4 Km. height.

Pursuing a northwesterly course, the storm still further
intensified and became severe by the morning of the 17th
when its centre was near Lat. 14°N., Long. 83°E. Ships to:
the northwest and southwest of the storm centre attained
winds of fresh or strong gale force. The following extracts
from the logs of some ships which were within a distance of
about 250 miles from the centre of the storm are interesting,

Posiriox. Winbp.
Steamer. Date. Hour. Weather. Sea. Swell. REMARKS,
];A\‘it L(})‘:n.g ’ Dir. Force.
¢ Jaladurga” . November 17. | 08-00 Cocanada ENE 8 t, 0,q,1 | High Confused Storm approching,
20-00 | 17 20| 83 30 /N 6 q, 0, 1, r { High to rough | Confused Wind and sea modera-
ting.  Bar rising ra-
pidly.
““ City of Venice ”’ November 17. | 08.00 | 14 05| 81 29 | NW/W 8 o,d High High.
20-00 .. .. SE 6 0 Rough .
“ Cabarita ” November 17. | 01.00 | 13 08| 81 0 N 6
04-00 13 08! 81 40 N 8 o, T Rough . Moderate, NE
08-00 | 12 51181 50| W/N 10 r High . + | Heavy, NE . | Fierce rain.
Noon | 12 46 | 82 48 | SW/W 7 .. V. High .
16-00 | 12 52} 83 16 SW 7 0 High . . | Heavy.
Surada November 17, | 01-00 | 13 30 | 81 26 NW 9 o, T Rough . . | Heavy.
04.00 | 13 35| 81 37| NW 10 o, r Rough . . | Heavy.
H 08-00 | 13 39 | 81 49 W"'l\"W 10 o,T,q High . . | High Continuous rain,.
. squally with hurrie
I cane force.
Noon | 13 48 | 82 13 | SW/W 10 o,r High . . | High.
16-00 | 14 06 | 82 30| S/W 7 o Rough . . | Heavy .
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PosiTION. Winn.
Steamer, Date. Hour. Weather,
Lat. Long. o 1er, Sea. Swell. REMARKS,
N. E. r, Foree.
o ’ [+ ’
Nurjohan . November 17. | 10-00 16 28| 82 30 ENE 10 o, r,q,u Pyramidal sea, torre
B - AS ', torren-
Noon | 16 28 | 82 28 RE 9 |orq,u .. .. l’zrlxumln]:(lllzil sea, heavy
mir]xu. Inst. kep.t
) o o SSE ] on board,
14-00 | 16 28| 82 281 SSE 9 0,1, g . Pyramidal sea, visibi-
litv 7 between
1800 | 16 26|82 28| SE 8 e Precipitous e
20-00 16 36| 82 33 SE 6 c High . . | Moderate

From 6 a.M. to noon, 17th November 1933, a wind of force
10 from NE and ENE and finally SE was experienced by
S. 8. Nurjehan, with a precipitous pyramidal sea and very
heavy SE swell. The barometer remained at 29-75", tem-
perature 81°F. and skyv overcast with KN and scud which
seemed to be flying at a very high speed.  There were frequent
rainsqualls from eastward with torrential rain, lasting in
each case for about 20 minutes, the worst squalls being
between 10 a.M. and noon. The sky cleared to the south-
eastward with a change of wind to SE at about noon and
during the middle watch, from 2 p.m. to 4 p.M. the wind
decreased leaving a high confused sea and very heavy swell
from SE and the vessel was able to proceed. At midnight
the wind was southeast, force b with a skyv much clearer,
K and KN, amount 6 and a moderate sea in Cocanada roads,

Since early morning of the 17th winds along the Circars
and north Coromandal coast had considerably strengthened
and after 8 hours rain commenced along the north Coromandal
-coast and extended in Ganjam during the day.

As the storm gradually approached the north Coromandal
.coast, the weather along the coast ; deteriorated. The enclosed
report from the Hindu of 18th November 1933 gives a very
graphic picture of the weather experienced at Madras on the
17th. (See report given at the end of the description).

The following remarks of Port Officers at Cocanada and
Madras for 17th and 18th are also interesting :—

Station. Date. Time. REMARKS,

The weather was cloudy and windy throughout
the day. The state of sea outside the harbour
wasg rough from the north. ‘Phe highest wind
velocity was 30 miles per hour at L p.M.,
direction north. The barometer dropped
-06” in 24 hours.

Madras . 16th { 11 hours

The weather was cloudy and misty with high
wind and rain throughout the day and
gradually moderated by midnight, The state
of sea was very rough from the south in the
forenoon and gradually moderated by mid-
night. The highest velocity of wind was 46
miles at 1-20 P,  direction WSW. The
barometer dropped -14” in 24 hours,

Madras 17th | 14 hours

Sky heavily clouded with KN and AS clouds.
Fresh and strong NE and NN¥ winds blowing

and showers.
Sky completely clouded with KN and AS clouds,

Strong and occasional squally wind blowing
from NE and weather becoming squally.

«Cocanda 17th | 11 hours

14 hours

Sky heavily clouded with XN and AS clouds.
Squally weather coming from NE and very

rough sea,

18 hours

At 14 hours the storm was centred within half a deeree
of Lat. 141°N,, Long. 82°E. and was apparently mo:?ing
rapidly in a northwesterly dircction. As it approached
the coast between Nellore and Masulipatam, the barometer
at Nellore which was 29-67 at 11 hours dropped down to
2943 at 14 hours and further dropped to 28-95 at 17 hours.
The following table gives the observations recorded at Nellore
on the 17th.

, § Winn,
Change
Date. Mour, | Dar. during Dep. | REMARKS
24 hours, ’
Dir. Force.
[ RSN SO | e L
17th 03-00 | 29.76 —12 {17 | WNW 4 | Contiunous drizzle,
1100 f 67 22 | 25 | WNW 5 | Continuous moder-
ate drizzle,
1400 R 37 | —42 | WNW SfiIntermittent
| moderate drizzle,
1700 | 2895 — 84 | —88 | WNW 10 { Moderate raln.
showers,
18th 08-00 | 29-85 4400 | —-08 SE 2

At 17 hours the storm was centred very close to the coast
between Masulipatam and Nellore. The above table shows
that at this stage, the pressure departure near the centre
of the storm was of the order of—0-9” and winds in the
neighbourhood of Nellore had attained terrific force.

The storm crossed coast between Nellore and Masulipatam
during the early hours of the 18th and weakening thereafter
lay as a depression over the Madras Deccan at 8 hours of the
same day. It continued to weaken during its northwestward
passage across the Deccan and after crossing the ghats it
passed out into the east Arabian Sea as a low pressure wave
by the 19th morning. In this connection weather was
slightly disturbed off the Konkan during that day.

While the storm was approaching the Madras coast and
during its subsequent movement widespread rain occurred
in front of it, rainfall being locally heavy on the north Coro-
mandal coast and in the Madras Deccan on the 17th. It
is reported that strong winds in connection with this storm
caused considerable damage to property in the Nellore
district.
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Some noteworthy falls of 5”7 and above over northeast
Madras are given below ;:—

Station, 18th.

~1

Guntur

Gudur . . . . . . 6

“THE HINDU 7, 17TH NOVEMBER 1933.

SquaLLy WeATHER IN MaDrAS, BAY DEPRESSION MOVING
NORTHWEST.

Rayapuranm Ewmbankment breached.
Madras, November 17.

The depression that has formed in the Bay has produced
squally weather in the city since last evening accompanied
by heavy showers. High winds began blowing yesterday
afternoon and increased in intensity towards the early bours
of this morning. The skies became heavily overcast soon
after sunrige today and since, Madras has been experiencing
a steady shower and winds. The temperature which stood
at 82° yesterday fell considerably and at 3 p.m. today stood
at 68°. The local storm signal has also been hoisted in the
harbour signalling station. The rainfall recorded between
8 am. and 2 paL today is only 74 cents.

As a result of the weather conditions there was a swell
in the harbour and ships at their moorings began to cause
trouble. The S. S. City of Venice lying in the harbour began
to tug at its moorings and break the ropes. It was with great
effort that the harbour authorities succeeded in fastening
up the vessel to her berth.

Rough Sea.

The sea has been rough since yesterday morning and towards:
nightfall became rougher still. Huge billows overtopped the
eastern breakwater, The Rayapuram embankment was a
striking sight this morning. Some of the huge boulders
massed along the edge of the sea to break the force of the
waves had been hurled far into the road. Heavy cast-iron
pipes stacked on the foreshores were lifted up by the waves
and thrown pell mell across the tram-track on the embank-
ment. The tide advanced so far and the waves rose so high
that sometimes they reached the road. They subsided a
bit after sunrise and the clearing of the road for tram car
traffic took sometime. The sea still continues rougl.

The Rangoon steamer which usually leaves on Fridays
at about 10 A.M. has been detained for a few hours. It is
learnt it will leave by 3 pm. Two steamers S. S. Barbarigo
and S. 8. Cape St. George due in the harbour today have not
vet arrived. In all probability, they may not come in before
tomorrow.

The depression is now located at about 200 miles northeast
of Madras and is stated to be moving in a northwesterly
direction with a possibility of curving due north at a velocity
of about thirty miles an hour. If it maintains its present
direction and velocity, it may strike the coast between
Masulipatam and Cocanada in the course of this day.

The weather in the City, it is stated, is not likely to clear
up before tomorrow afternoon.

25. Severe Storm of 12th-17th December 1933.—OQn the
morning of the 10th, pressure change and departure charts
show that pressure was falling over the south Bay and the
Andaman sca and observations from ships suggested that the
northeast monsoon was strengthening to the south of Lat.
10°N. By the morning of the next day strong monsoon
winds were experienced in the south Bay. The following
observations from ships indicated that a cyclonic circulation
existed in the south Bay to the east of Ceylon.

PosiTIoxN. WinD.
Date. Steamer. Hour. Rea. Swell. REMARKS,
‘A{tt Lf;é‘f—i' Dir. Force.
11th December . | ** Unemaru ™ . . 03-00 8 8 89 2 Sk 7 (?u::l(i:ﬂal]y cloudy  and
- Birk ™ . . 08-00 8 3 84 8 N 6 High . .. c. T, q.
“Sauagor . . 06-30 5 6 87 2. SW 4 Moderate . | Low
* Jalaveera ™ . 08-00 10 4 87 6 NE 506 .. .. ain.
¢ Barjora . . 06-30 10 8 88 0O NE 5 Moderate . | Moderate . | Int. slight rain.
* Goalpara . . 06-30 10 2 87 1 NE 5 Rough . | Moderate . | Slight or moderato drizzle
or rain.
“ Rajula®™ . . 10-30 10 1 8 2 NE 6 V. Rough . Rain with squall.

Negative barometric tendencies of the order of 0-04” were
rveported by S. 8. Rajula, Goalpara and Barjora on the 11th

morning. Most of the stations in Ceylon had rain on the-
10th, Batticaloa recording 4”.



During the 2onrse of the day pressure continued to fall over
‘the soath Ray, ilough sea, squally weather and rain were
reported by most ships to the south of Lat. 10°N. The
-observations of the ships given below suggested that a depres-
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sion had formed in the south Bay on the 12th morning with
central region in the neighbourhood of Lat. 73°N., Long.
855°E.

Position. Winp.
Date. Steamer, Hour. Sea, Swell, R EMARKS.
J:\m't L(]);l;‘ Dir, Force,
P o
12th December . | ¢ Chitral 00-00 6 1 86 & NW/wW 3 (loudy, showers.
** Chitral ” 08-00 6 2 84 3 W/IN 4 Rough Moderate . | Overeast.
“ Chitral” . . 11-.30 6 1 84 5 WSW 7
“ Rohna 06-30 8§ 4 88 0 SSE 4 Moderate . | Moderate . | Int. slight rain,
* Barjora 06-30 5 9 85 2 ESE 5
“ Goalpara ™ . 06-30 8 O 84 4 NE B tough Hoavy flain, squally.

8. 8. Jalaveera of the Scindia Steam Navigation Company
passed through the region of disturbed weather on her way

from Rangoon to Colombo and an extract from her logs for
the 12th is interesting.

Posirron. WiNn.
Date, Hour. - — Weather. N Swell LEMARKS.
! 1:\11 ' | ! Al)‘,‘“"g' Dir, Foree, }
{ —
] ’ ’
12th December | 01060 .. .. I [ 7-40 aon wind backing, Wind in-
creasing rapidly with very frequent
06.30 & 05 846 NE 7 fieree sq. Very  rough confsd,
sea and  heavy  confsd.  swell,
05-00 8 12 84 22 Var. 8 0. (. 1. Vi Rough . | Heavy Vessel's speed  reduced to avoid
damage by weather at 11.15 a.m.
Noon 8 00 81 00 N'W 84 o.yq.r. | V. Rough . | Heavy Cont. heavy rain squalls,
16-00 748 83 36 W/N b o.q.r. V.o Rough L Heavy Weather moderating stightly.
12th Decembor 20-00 7035 83 12 NW 7—8 o, q. . | V. Rough Heavy, NW I Squally occurring less frequently.
Weather gradually improving,
Midnigzht 7 022 83 03 NW 67 0., Rough Moderate Strong wind, light rain, heavy
soa  and swell, overcast and
clear.
13th . . 0400 708 82 45 NW 6 Improvement in weather steadily
maintainod.

At 8 hours of the 12th * Jalaveera * also reported a negative
tendency of the order of 0-15”, suggesting thereby that the
pressure was still falling rapidly to the east of Ceylon. During
the course of the day the depression deepened and intensified
into a storm by the same evening; it was centred at 17

hours within half a degree of Lat. 84°N., Long. 85°E. Winds
of gale force were reported on the 12th afternoon by the
following two ships as well as by S. S. Jalaveera within a
distance of about 150 miles from the centre of the disturbance.

PosrrioN. Wixn.
Date. Steamer, Hour. - Sea. Swell. REMARKS,
Ij ,S.t L‘f‘}ng Dir. Force.
12th December . | “ Barjora” . .| 13-30 8 2 83 7 NW 8 V. Rough .

16-30 8§ 2 83 8 N 8 High .| Heavy Continuous rain,
18-30 8 2 83 8 NNW 8 V. Rough .} Heavy Continuous heavy rain.

* Goalpara ™ . 12-30 8 2 84 1 WNW 8 Rough Heavy Continuous heavy rain.
16-30 75 83 & w 8 High . | Heavy.
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The storm moved slowly in a northwesterly direction
intensifying at the same time. By the morning of the 13th
the cyclonic storm was centred within half a degree of Lat.
9§°N., Long. 831°E. At this stage the cyclonic circulation
in the upper air extended upto at least 4 Km. height. S. S.
Barjora (Lat. 8-3°N., Long. 83-7°E.) which was about 30
miles to the south of the storm centre reported high sea,
continuous rain and westsouthwesterly wind of force 9.

Continuing to nfove slowly in a northwesterly direction,

the storm was centred near Lat. 10°N., Long. 82}°E. on the
evening of the 13th. The storm intensified still further

and by the morning of the 14th it became severe and wag
centred within half a degree of Lat. 10{°N., Long. 82°E,
Under its influence widespread light to moderate rain had
occurred in Ceylon with a heavy fall of 4" at Trincomalee
and rain had also extended into southeast Madras.

Moving very slowly in the same direction, the storm was
centred about 150 miles to the sotheast of Cuddalore at 14
hours. Winds along the Coromandal coast had strengthened
with the approach of the storm. Madras began to experience
squally weather after 14 hours as will be seen from the follow-
ing report of the Port Officer, Madras.

Station. Date.

REMARKS.

Madras . . « { 14th December 1933

dous state.

15th December 1933
the day and night,

16th December 1933

The weather was squally and sky overcast, light drizzle at intervals between 2-41 and 6-10 A.M. Rain with
squalls from tho north commenced at intervals between 11-15 A.m. and 11-18 p.M. (Tho highest velocity
of wind was 50 miles per hour at 9-30 .M. direction NNE) The weather was getting worse.
heavily overcast, with hard squalls from the north.

The barometer dropped -04” in 24 hours.

The sky was

The storm haze increased. The sea rose to a tremen-

On the 15th, the weather became still worse with heavy rain and squalls from northeast at intervals throughout
Highest wind velocity was 55 miles per hour at 1.55 v.M. direction ENE. The baro-

meter dropped 0-11” in 24 hours.

The weather was squally and sky overcast in the early part of the forenoon, the wind changed its direction
to south at 8 a.m. The weather moderated gradually by noon.

Extracts from the logs of the 8. S. Burk, Erinpura, Favorit
and Vinistra which are given below give an idea about the

|

i

severity of the storm :—

PosrTIoN. WiND.
Date. Steamer. Hour. ‘Weather. Sea. Swell.
Lat. N. | Long. E. Dir. Force.
12th December . | S. S. Birk . . 04-00 8 52 85 18 N 9 c.r.q. Very high,
08.00 8 54 85 18 NNW 10 ¢ r. q. Precipitous.
Noon 8 55 85 19 WNW 11 c.T.q. Precipitous.
16.00 9 06 85 33 WNW 11 c.r.q. Precipitous.
20.00 9 17 85 47 SW 10 c. T. q.. Precipitous,
Midnight 9 28 86 01 SSE 10 c. r. q. Precipitous.
13th . . 04.00 9 39 86 15 S 9 c.T. q. Precipitous.
08-00 9 50 86 29 SSE 8—9 C.T. q. Precipitous.
Noon 10 03 86 43 SSE 8 e.r.q. Precipitous.
16-00 10 23 87 01 SE 9 C.T.q. Precipitous.
20-00 10 43 87 19 ESE 8 c.r.q. Very high.
Midnight 11 03 87 37 ESE 8 c.T.q. Very high.
14th . . 04-00 11 23 87 55 ESE 6 c.r.q. Very high.
08.00 11 43 88 13 SE 8 c.r.q. Very high.
Noon 12 03 88 31 SE 8 c.r.q. Very high.
16-00 12 17 89 0 SE 8 c.r.q Very high.
14th . . { S. 8. Erinpura . 16-00 13 18 80 40 N 7 0.r1. 4. High . Heavy.
20-00 13 32 81 03 N/E 8 o.q. High . . | Heavy.
Midnight 13 40 81 24 NE/N 6 0.q.T. High . Heavy.
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PosirioN. Winp.
Date. Steamer. Hour. Weather Rea, Swell.
Lat. N. Loug. k. Dir. Foree.

15th 8. 8. Erinpura 04-00 13 25 80 50 NNFE 6 o.d.q. High Heavy.
08-00 13 25 | 80 50 NE/E 8 0Ty Hish Heavy.
Noon 13 11 81 09 E/N 8 0. q. High Heavy.
16-00 13 38 81 07 B [ 0Ty, High Heavy.
20-00 13 50 81 25 [ 5 o Very rough.

REMARKS OF N. 8. Erinpura.—14th Docember 1933, 4 r.y. heavy, rain-
Froquent )
“ontinuous drizzle with frequent
govore squalls. Visibility generadly poor 00-20 hrs. of 15th December 1933, '
Frequent heavy squalls accom-

squall,

heavy rainsqualls throughout watch, (

Weather moderating.

Visibility poor.

visibility very poor. 5 r.f, vessel labouring heavily.

¢

panicd by heavy rain from NNE to E. 5 .., wind increasing in force with
violont rainsqualls,  Torrential rain, 8 a.m. sky clearing slightly. Visi-
Lility poor. Froquent heavy squalls. Passing hoavy rainshowers. 8 .M.,
weather improving, mainly overcast, frequent heavy rainsqualls.  Visibi-
lity good. ’

Postriox, Winb.
Date. Steamet. Hour. Weather. Seq.
Lat. Long. Dir. IForee.,
15th December . | Favorit” 0-4-00 13 09 03 06 ESE Do 4 0. 1. Very rough.
08-00 1303 0 30 158K 5 oy p Very rough.
Noon 12 57 9l 00 7 .t Very high.
16-00 12 a8 o0 32 BSE 68 q. r. Vory high,
2000 12 BX! 090 04 | DEE G101 (. 1 Precipitous.
Midnight 12 a3 89 36 KSKE 610} q. 1. Precipitous.
16th . 04-00 12 51 89 08 Sk T—10 q. 1. Precipitous.
08-00 12 49 88 39 SE 7—10 . 1 Precipitous.
Noon 12 48 58 14 SE 7—10 q.r. Precipitous.
16-090 12 43 88 04 SE 7---10 y. T Precipitous,
20-00 12 38 87 53 SE 7-- 10 (. T Precipitous.
AMidnight 12 33 B7 42 SE 9 0. . Precipitous.
PosiTIoN, WiND.
Date. Steamer. Hour. T Weather. Sea. Swell,
Lat. N. Long. E. Dir. Foree,
14th December . | S. 8. Vinistra . 04-00 NNE 9 o, High.
08-00 NNE 9 0. T g, Very high.
Noon 14 18 81 43 NNE 7—8 0.T. g, Very high.
16-00 14 22 81 54 NE 7—38 0. T 4. Very high.
20-00 14 27 82 05 NE 9 0. 1. q. Very high.
Midnight 14 31 82 16 NE Y 0.1 q Very high.
15th . 04-00 14 36 | 82 27 NE 9 0 Very high.
08-00 14 40 | 82 39 NE 8 o Very high.
Noon 14 45 82 51 NE 8 0.1.q. High.
16-00 15 08 83 12 NE 6 0.1. q. High.
~
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At 23 hours the severe storm was centred about 100 miles
It then took a westerly course

to the southeast of Cuddalore.

and was centred at 8 hours of the 15th about 40 miles east-

southeast of Cuddalore. At this stage a pressure departure

of the order of —500 existed near the centre of the storm.

The following weather remarks from the Port Officers of
Negapatam, Porto Novo and Cuddalore are very interest-
ing :—

Station.

Bate.

REMARKS.

Negapatam

Porto Novo

Cuddalove

. .

. .

15th Becember

15th December

“ During the approach of the cyclonic storm between the 12th and 15th December 1933, the Port experienced
from 2 hours on 15th December 1933 heavy squalls and continuous rain the wind coming first from north.
west with high and confused sea and heavy swell from northeast, the wind backing to west and later west-
gsouthwest until 14 hours and then backing to southwest and south when the storm crossed the coast north

of the Port.

The weather was cyclonic from 14th midnight and lasted till the midnight of the 15th with rough sea and occa-

sional heavy showers of rain. Telegraphic communication ceased from the ncon of 15th Decemtber 1033,

A severe cyclonic storm of great intensity passed south of the Port of Cuddalore on the 15th December 1933

the centre of the cyclone crossing the coast at Porto Novo about 6 p.M. on that date. It has caused wide-
spread damage. At its height it caused a six foot (above M. H. W. Springs) storm wave to sweep the coast
in its vicinity. The wind held steady north, force 6, on the 14th and at 6 A.M. on the 15th was NNE force
7. At 10 a.m. (Bar, 29-80) wind was NE force 8, with fierce squalls of force 10. It remained steady at NE
gradually increasing until 2 p.M. It was blowing steady at force 10 with bar. 29-35. The rainfall was
inconsiderable as the strength of the wind blew it into fine particles like slect. At 4 .M. the barometer hag
fallen to 29-12 and between § and 6 ».M. was 29-00 and the wind had veered to the east, force 11, with frequent
terrific squalls rising to force 12. This easterly wind blowing direct from the sea caused a sudden rise of
water in an hour of about 6 feet above high water springs inundating the whole of the lower ground on tho
sea coast and causing tremendous damage. The rivers Gadilam, Uppanar and Paravanar resembled a rough
sea. The height of the water may be gauged by the fact that it was within one and a half feet of the trusses
of the boat-house roof and lapping the verandah of the office. The wind shifted to ESE Bar. 29-15 about
8 p.M. still blowing at force 11 with frequent squalls of force 12. At 11 r.m. wind was southeast, force 11

but easing rapidly. The storm wave receded as rapidly as it rose till by midnight it had more or less com.
plotely receded. At6 a.m. on the 16th the wind was south, force 6, at 8 A.M. SSW, force 5, at 10 a.m. SW

force 5. Tt then backed to south, foree 4, about noon, gradually backing to SE and moderating all the time,
Heavy rain fell during the night of the 16th and there is now high flood in both the rivers Paravanar and

Gadilam.”

Moving in a westnorthwesterly direction, the storm crossed
the south Coromandal coast slightly to the south of Cuddalore
oh the evening of the 15th.  From the report of the Cuddalore

Arabian Sea off Kanara.

on the 20th.

districts.

in the Madras, Chingleput and Arcot districts.

rails near Cuddalore by strong winds.

The noteworthy falls of 5” and over during the course of
the disturbance are mentioned below :—

Port Officer given above as we].l as of the observer there, it | Stations. 16th. 17h 18t
appears that the pressure defieiency near the centre of the | ' -
cyclone at the time of its passage inland was at least 1. . . .
Thereafter it weakened and lay as a depression over southeast Ikapalle . . . . . . . . B 5 .
Madras on the 16th. The depression filled up there on the Guder . . . . 5 (
next day, but induced unsettled conditions in the southeast Rapur S ’
These unsettled conditions moved , : ’
slowly northwards and became unimportant off the Konkan venkataghl e " 3
Sulurpet 3]
1 - -
The disturbance caused widespread rain in southeast T ’ ?
Madras and Mysore between the 14th and 16th, rainfall being | rodens ¢ ¢
specially heavy in the Nellore, Madras, Chingleput and Arcot Attlpet s 7
With the northward movement of the unsettled Pormerb ... 8 8
conditions off the west coast, rainfall also extended into Sattiavedu 8
Kanara, the Konkan, the Decean and in and near the central Tiruvellore 8 5
parts of the country. According to newspaper reports, Conjeevaram 5
heavy rain and strong winds in connection with this cyclone Sriperumpudur . 5
caused severe floods resulting in considerable damage to Poonamalle 7
telegraphs and railway lines as well as to crops and property Saidapet . 6 s
: . It is reported Chingleput . . . . . . . .. 6
that some lives were also lost and a train was thrown off the
The rain in and to the Uttirarfnerur . . . . . . . .. ]
north of the Peninsula also appears to have caused damage Tittanl e 0
Puttur . . . . . . . . 5

to standing crops there,
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Stations. T6th. 17th, 18th. Stations, Toth. vrtn. | 1sth.
- ’ - I
|
Tirupati . . . . . 7 Vriddachalam . . . 5
Tsadam . . . 5 K allakurichi 6
Palliput . . . . . 7 Shiyali 8
Arkonam ., . - 6 Neidavasal . . . . . 9
Vellore . . . . . 5 . Tranguebar 15
Vanur . . . . . . . 6 Mayavaram . 5
Yillupuram . . . . 6 Kumbakonam . . 5
Panruti . . . . 9 . Ariyalur . 13
Chidambaram . . . . 8 . Jayankonda Cholapuram 9
Mannargudi 10 Pudukottai . R
Srimughnam . . 8 6 . Hosdrug . 8
Tittagudi . 6 Kasaragad . @

The following is a list of the western disturbances which
affected the weather in northern India during the vear with
the dates of which they did so and brief notes on the preci-
pitation that they produced :—

WESTERN DISTURBANCES.

Serial
o, Date.

REMARKS,

January.

1 1--3 . .
2 +—6

3 912

1 t5—17

5 17—21 .

8 20—25 .

Local falls of rain or snow in Kashmir from
Ist to 3rd and in Assam on the 3vd.

Light local falls of rain or snow in Kashmir
on the 5th and 6th.

Passing drizzles along the frontior and in
Kashmir on the 10th and local falls of
rain or snow in Kashmir on the 11th and
12th.

A few falls of rain or snow in Kashmir on
the 15th and along the frontier and the
western Himalayas on the 16th.

General rain or snow along the frontier,
the Punjab hills and Kashmir and local
falls of rain in the plains of the east and
north Punjab on the 17th, Widespread
rain or snow also occurred in the North-
West Frontier Province, Kashmir and
the adjoining Punjab hills on the 18th,
local falls in Kashmir on the 19th and
general rain in Chota Nagpur on the 2lst
with a few falls in Bihar. Bengal and
Assam on the same date.

Local tain or snow in Baluchistan and
Kashmir on the 20th and 21st; wide-
spread rain or snow along the western
Himalayas, local rain in the United Pro-
vinces and Assam and general rain in
Chota Nagpur and adjacent districts
on the 22nd; widespread rain fell from
the United Provinces to Assam on the
23rd and in the region extending from
the east Central Provinces to west Bongal
as well as in north Assam on the ‘24th.
On the next day rainfall was practically
confined to the coast line from Vizaga-
patam to Saugor Island.

Serial

No.

Date.

REMARKS.

10

11

12

26th Januvary—
2nd February.

February.

4—8 . .

13—21 . .

18—22 . .

20—26 . .

Light local falls of rain or snow in north
Baluchistan on the 26th and in the North-
West  Frontier Provinee and  Kashmir
from the 29th to 31st.  Light falls of
rain or snow in Kashmir on the Ist and in
northeast Assam on the next two days.

Scattered  light precipitation in Kashmir
on the 5th; a few light showers in Assam
on the 6th and 7th and in Bengal on the
latter date.

Light local falls fromn Baluchistan to
Kashmir from 8th to 10th and in Balu-
chistan alone on the 7th. Widespread
rain in the western Himalayas betweon
the 10th and 12th. Thunderstorm rain
was widespread in the United Provinces
and northeast India on the 12th, while
on the 13th there was widespread rain
from Bihar to Assam.

Widespread rain  fell in  Baluchistan
on the 13th and local rain or snow in
Baluchistan and the north Punjab
on the 14th. Local thundershowors
occurred from the east Central Provinces
to southwest Bengal between tho 16th
and 20th, in Assam on the 17th and 18th
and in the west Central Provinces on the
19th and 20th.

Local rain in northeast Baluchistan on the
19th and 20th, in the Punjab-Kumaon
hills on the 21st and in northeast Assam
on the 22nd.

General rain in Baluchistan, the west Central
Provinces and north Hyderabad on the
22nd ; general rain or snow over the
western Himalayas and adjacent plains
and extensive thunderstorm rain over
the central parts of the country from
the 23rd to 26th ; extensive thunderstorm
rain also occurred in the plains of north-
west India on the 23rd, in the United
Provinces on the 24th and 25th and
in Bihar and Orissa on the 24th,
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Serial
No.

Date.

REMARKS.

Serial
No.

Date.

REMARKS,

13

14

15

16

18

19

20

23

26

28th February—
3rd March.

March.
4--10 . .

11—12 . .

14—19 . .

19—21 . .

22—24 . .

27—30

9—11 . .

12—14 . .

14—16 . .

A fow light falls of rain in Baluchistan on
the Ist and 2nd.

Widesproad rain or snow in Kashmir and
the adjoining Punjab hills with seattered
falls of rain along the northwest frontier
from the 5th to 8th, extensive rain in
the plains of the Punjab on the Tth and
a fow falls in Assam on the 9th and J0th.

A fow light falls of rain or snow in Kashmir
on the 12th.

Local rain in Baluchistan on the 16th and
widespread dust and thunderstorms from
Raluchistan to the Punjab. with genoral
rain along the frontier and a few falls in
upper Sind, the sonthwest Punjab and
the Punjab hills on the 17th; general
rain or snow also occurred in Kashmir
with  widspread thunderstorm rain in
the east and north Punjab and the North-
West Frontier Province on the 18th.
Seattered  thunderstorms  oceurred  in
and noar the Kumaon hills on the i3th
and 19th,

Local rain or snow in Kashmir with a few
falls in the North-West ¥Frontier Province
and the Punjab-Kumaon hills on the
20th and 21st.

Light local showers along the frontior with
a few falls of rain in the Punjab hills on
the 22nd, scattered thunderstorms and
loeal rain in northwest India on the 23rd
and a gencral extension of thunderstorm
rain in the cast and north Punjab and
the west United Provinces on the next
day : local rain also occurred in the
North-West Frontier Province, Kashmir
and east Central India with a few falls
in the southwest Punjab, east Rajputana,
(Gujarat and west Central India on the
94th and in the western Himalavas on
the 25th.

Seatterod duststorms or thunderstorm rain
or snow along the northwest frontier,
Baluchistan and Kashmir between the
28th and 30th.

A few falls of rain along the north-west
frontier on the 31st.

A few falls of rain in Kashmir.

Widespread rain in Baluchistan, the North-
West Frontier Province, Kashmir and
the Punjab hills on the 3rd and 4th, in
the western Himalays on the 5th and in
Assam on the 5th and 6th.

Local rain in Kashmir on the 8th.

Widespread rain in northeast Baluchistan
on the 9th and in the western Himalayas
and the adjoining plains on the 10th and
1th.

Widesprea rain from frontier to Assam
on the 12th and 13th and in northcast
India on the 1lth and 14th.

Light local rain mainly in the hills of the
frontier and Kashmir,

27

30

31

32

33

34

37

38
39

Agpril.
1822 .

24—26 .

27—30 .

May.

6—11 .

10—16

17—20 .

27—30 .

July
August
September
October.

12—14

256—217 .

November.
12—14 .
16—21 .

Precipitation occurred mainly on the hills
in northwest India and was widespread
in the east United Provinces and north-
east India.

Local showers in Kashmir and the adjoining
districts hetween 24th and 26th,

Fairly widespread rain  associated with
duststorms  or  thunderstorms over the
greater part of northwest India, the
United Provinces and the central parts
of the country on the 29th and 30th.

Fairly widespread  thunderstorm  rain in
the east and north Punjab and the
surrounding hills with scattered falls over
the rest of northwest Iodia between
the Ist and 4th; widespread thunder-
storms also occuwrred during this period
in the central parts of the country.

Widespread thunderstorms over northern
India and the central parts of the country
with locally heavy falls of rain in north-
east India.

Widespread rain in the North-West Frontiet
Province and Kashmir with local falls in
north Baluchistan and the plains of the
east and north Punjab, the west United
PProvinces and cast Rajputana. Rainfall
also occurred over a wide area in north-.
east India between the 14th and 17th.

Local rain in the North-West Frontier
Province on the 17th and 19th and general
rain in Assam on the 20th.

A few light showers in Baluchistan on the
28th and local duststorms in the North-
West  Frontier Province and thunder-
showers in the Kumaon hills on the 30th.

Scattered duststorms in  the northwest
frontier on the 4th, light thundershowers
in Kashmir on the 4th and 3th, scattered
dust or thunderstorms in the Punjab
and the United Provinces on the 5th and
a few thundershowers along the western
Himalayas on the 6th.

}No well-defined western disturbances.

Widespread rain in the North-West Frontier
Province, Kashmir and the Punjab hills
between the 12th and l4th.

A few falls in Kashmir on the 25th.

No precipitation.

A few light falls of rain in Baluchistan on
the 18th, along the northwest frontier
on the 19th and in Kashmir from the
19th to 21st.
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Serial . s ; Serial ]
No. Date. REMARKS, Nr :) ] Date. REMARKS.
Norember. December.
43 5—8 A few light showers in Kashmir on (1
40 | 25—27 A fow falls in Baluchistan on the 25th and 7th and in the N nrlh-\;ost I"r(:mvi(‘)g
nea,r.ly general rain in the east and north Province on the 5th and 7th.
Punjab with local falls in the North-
West Frontier Province and Kashmir 44 | 10—12 Scattered showers in and near the Punjab
on the 26th. Kumaon hills on the 11th and a few
falls in Assam on the 12th,
41 28—30 A few light showers of rain or snow in 45 | 14—15 No precipitation.
Kashmir on the 28th and 29th.
46 | 18—20 Light showers in north Baluchistan on the
19th.
42 | 30th November— | A few light showers along the northwest
4th Docember. frontier on the 2nd and general rain in 47 2225 . A few light showers in and near Kashmir
north Baluchistan and local rain in the on the 23rd and 25th,
North-West Frontier Province and the
southwest Punjab on the next day. 48 | 27—30 A few falls of rain or snow in Kashmir on
the 20th.

LOCAL STORMS.

Of the local storms eported in the newspapers, the
following are noteworthy :—

January 7th.—A hailstorm in the Thakurgaon sub-division
(Dinajpur district) caused havoc to the standing crops especi-
ally sugar-cane and paddy along its track.

March 2nd week.—A hailstorm caused considerable damage
to crops in several districts in the Central Provinees.

March 12th.—A storm of great intensity broke out at
Allahabad during the night. One of the planes in which
the officers of the Houston-Everest expedition flew to India
broke loose its moorings at Bamrauli Aerodrome and was
completely wrecked.

March 24th.—During a hailstorm at Abbotabad, lightning
struck a barrack building causing serious injuries to a number
of Gurkha soldiers. Crops and property in Hazara area
were damaged owing to continuous rain and hailstorms.

March 27th.—A severe storm passed over Comilla in the
evening. Many houses were blown down and trees uprooted.
No loss of life was reported.

April 1st.—A severe duststorm accompanied by a violent
wind occurred at Dhubri, causing considerable damage to
property. The wind is reported also to have damaged the
crops, mangoes being the hardest hit.

April 7th.-—Considerable damage was caused by a severe
storm which passed over Tiruppur. Heavy rain flooded the
streets and the electric supply failed.

April 8th.—A severe storm passed over Feni (Chittagong
district) in the evening. Many houses were demolished,
trees uprooted and considerable damage caused. Some
persons were reported to have been injured but no loss of
life was reported.

April 9th.—A country craft “ Ratnagiri” loaded with
tiles, a tindal and a crew of five encountered a heavy storm
off Kanara coast and sank with the cargo. The crew were
shrown out but were picked up by the crew of ““Manamadad ”
and brought down to Bombay. :

April 2nd week—A severe storm passed over Noakhali
town and suburbs blowing away the roofs of many houses
and pulling down several houses to the ground. The storm
was followed by heavy rain.

April 13th.—A storm passed over Bengal, particularly its
eastern parts, on the 13th afternoon. It caused some loss
of life and great damage to property and plantations. Com-
munications were dislocated and traivs held up. Alnost
all trains were very late in reaching the Sealdah terminus
at Calcutta, some being detained over 4 hours on the way.
Ranaghat about 48 miles to the north of Calcutta was perhaps
the worst sufferer. Upto 14th afternoon telegraphic commu-
nications were suspended. Tt was reported that five persons
were killed in a house crash at Ranaghat. Greatest havoo
was wrought round Pairadanga, the station next to Rana-
ghat.

April wniddle.—-A severe storm swept over the Kathiawar
coast causing considerable damage to shipping. A vessel
laden with timber from Malabar experienced a severe gale
on its return journey to Mahuva, a Kathiawar port, with the
result that its cargo had to be jettisoned off Kotda about
26 miles from Mahuva while another ship carrying a crago
of cotton bales encountered a similar mishap off Kotda and
was lost at sea. A third vessel which left Mahuva was re-
ported to be missing.

A severe hailstorm occurred at Bara, a village near Tonk.
Crops were seriously damaged and big-sized hail-stones struck
many labourers causing injuries.

A gale swept over Suvasra Mandi in Mandasur district
caused considerable loss to property estimated at about
Rs. 50,000. The roofs of many houses were blown away
and it is reported that the railway time-keeper was carried
away by the gale and thrown in a gutter some 25 feet away.

April 18¢h.—A hailstorm accompanied by a hurricane was
experienced at Mymensingh at about 10 p.M. The wind
caused havoc to the Exhibition grounds, and the improvised
auditorium made of corrugated iron sheets was blown away.
Some persons were injured.
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April 22nd.—A terrific gale blew over the villages Sudin
and Muridpur within P. 8. Adamdighi (Bogra district) on the
night of the 22nd. The extent of damage done was consider-
able, Roofs of 80 houses were blown off, some of them to a
distance of 3 miles, and a large number of trees were uprooted.

April 22nd and 23rd A fierce gale followed by a severe
fall of hail swept over a large area of Purwa Tahsil in Unao
district (U. P.) during the week end, resulting in 29 persons
being killed and injuries to many others. Several trees were
uprooted and huts and hamlets were wrecked. The gale
extended over a zone of 16 miles long and 3 miles wide and
caused great havoc over that region. Huundreds of cattle
perished and the mango crops were completely ruined, while
corn on the threshing floor in nearly all fields was either,
scattered by the storm or damaged by saturation.

April 23rd A thunderstorm of great intensity passed over
Deogath (Santal Parganas, Bihar) between 2 and 3 a.m.
accompanied by hail and torrential rain. Several houses
were damaged and many trees uprooted.

April 30th.--As many as four boat disasters of a serious
nature involving loss of several human lives took place in
river Gorai as a result of a severe tornado passing over,
Kushtia (Nadia district) and its surrounding villages on the
evening of 30th and lasting for about one hour between 7
and 8 ».M.

May Ist week.—A severe thunderstorm passed over Tangail
accompanied by a heavy shower of rain.  Trees were uprooted
and great damage was done to houses. The telegraphic
communication was considerably interrupted and the electric
wires were damaged with the result that the whole town was
practically in darkness throughout the night.

May 5th—A thunderstorm of great intensity burst over
Faridpur and the adjoining villages in the evening. The
storm continued for about an hour and was so severe that
the roofs of many thatched houses were blown away, while
several others were razed to the ground. A large number
of trees were also uprooted.

May 9th.—A violent hailstorm which was attended with
a heavy downpour passed Dinajpur in the evening. Many
trees were uprooted and almost every house was affected.
The mango, ** bhadoi  and jute crops as well as vegetable
plants were heavily damaged. One person died and several
others sustained injuries.

May 10th—A storm of great intensity was experienced
at Murree during the night. Thunder with vivid flashes of
lightning continued for over two hours, during which time
heavy rain fell. Several land slides also occurred in many
places.

May 14th.—A nor'wester passed over (lalcutta on the
evening of th: I4th. It was accompanied by thunder and
violent flashes of lightning which struck a dwelling house.

May 25th.—--A severe storm swept over Jubbulpore in the
evening of the 25th.  The violence was so great that hundreds
of trees were uprooted, completely disorganising traffic and
telcgraph communication. The whole town was plunged
into darkness owing to the failure of the electric supply.
Several people are reported to have been injured and two
were found dead. The severity of the storm was felt most
near the Railway Station where the Railway quarters were

considerably damaged. Part of the General Post Office
roof was also blown away and a motor bus in Sadar Bazar
was sinashed by a falling tree.

May 29th.—A severe thunderstorm swept over Ratnagiri
in the night, accompanied by a heavy downpour of rain.
Gangway stairs of the Goa Mail Steamer Rupavaic  was
smashed by the high waves. Boats carrying passengers
were caught in the gale and reached the shores with great
difficulty.

August 3rd.-—Three persons were killed and many others
injured as the result of a storm which swept over Cawnpore
on the evening of the 3rd. Hundreds of trees were uprooted
and numerous buildings seriously damaged. Electric and
telephonic communications also failed for hours. Of the
three victims two were swept off the Ganges bridge and
drowned. ’ ;

Kyaikto on the Pegu-Moulmein line was struck by a storny
in the evening. There was no casualty but 11 houses were
destroyed. This storm also caused havoc in several other
places in Insein and Pegu districts. Thirty houses were
destroyed and several persons were injured in Hlegu about
30 miles {rom Rangoon, while 25 houses were destroved in
Chinttygon a village near Mingaladon. )

dugust st week.—Ganjany, a town about ¥ miles from
Mysore City, experienced a severe hailstorm resulting in
serious loss both to property and standing crops. Roofs
of huts and even of tiled houses were smashed. Following
the storm there was a heavy downpour of rain accompanied
by strong winds.

Awugust 7th.—Considerable damage to houses and property
was caused by a storm which passed over Lahore Cantonment
uprooting trees, bringing down electric wires and even blowing
the tiled roofs of several buildings. No loss of hwman life
was reported, but a number of cattle was either killed or
injured.

August 9th.—A huge banyan tree at Bazi Hat (Chittagong)
was struck by lightning. The tree was rent asunder and
the Imam of a mosque close by fainted owing to the shock.

August 11th—At Thanatpui, 7 miles east of Pegu, near
the jetty of the Pegu Sittang canal, a water spout was
observed. A " Sampan ” which was moored along the jetty
was hurled 12 feet into the air and fell on the road nearby.
A man who was in the ©* Sampan ™ saved his {ife by jumpiﬁg
into the water. A few houses and trees were blown down
by strong winds which heralded the approach of the water
gpout,

Augus! 2nd week.—A severe storm passed over several
villages in Noakhali district causing serious damages to pro-
perty. There was no loss of life.

September Jth.—A tornado accompanied by thunder passed
over Lantara, Panthar, Tepri, Narina (Shahzadpur), Lakshi-
pur, Pirerchar, Satlathi and Saratail on the banks of the
river Hurasagar (in Belkuchi, Pabna district) in the small
hours of the morning. It is reported that most of the houses
at Pirerchar and Satlathi have been razed to the ground and
that several boats sank at Lantara Panthar.

September 10th.—At about 10 .M. on September 10th,
a violent tornado burst is reported to have swept over a large



part of Bral manbaria sub-division (Tipperah district) causing
consideruhic damag . Several boats capsized.

Sepiewder 15ih. A storm broke over Jenangvaung oil-
field area (near Rangoon). Trees were uprooted and the
roofs of Lints along the river were blown off. A motor boat
was carried away by a strong current while crossing a shallow
part of the river and a Burman coolie wax drowned.

October Sth.—A severe thunderstorm passed over Bombay
City in the evening. The force of wind was so great that
in some parts of the city trees were uprooted and window
panes were smashed. Dense clouds of dust rose, temporarily
blinding the pedestrians, and drivers of vehicles found great
difficulty along the roads. The duststorm was closelv followed
by a heavy shower of rain lasting for nearly half an hour.

' 41

October 6th.—Two men were killed and 11 injured as a
result of a storm which passed over Ieho districts in Shan
States and lasted for about a quarter of an hour. Consider-
able damage was done to property ina village named Kvauk-
phtap.

5 men of village Barkal in Chittagong distriet were struck
by lightning. Four of them died simultancously and the
fifth wax found unconsecious.

Oclober 13th.—A violent rainstorm swpet over Calcutta
at noon, The street and alleys were under knee-deep water,
Traftic in many parts of Calcutta was brought to a standstill
and all sorts of normal business in the city was suspended
for several hours.

WINDS OF FORCE NINE OR MORE IN INDIAN SEAS.

Excluding dates of storms and depressions, a description cf
which has been given above, winds of force nine or more

Areroxniare Poserion,

were recorded on ships in the Indian seas during the year
1933 on the following occasions :-—

ArPROXIMATE POSITION.

Date. Name of ship, Date. Name of slip.
Fai. N, Long, k. Lat. N. Long. E.
° ' ‘ ' o ’ < ’
Ot h .\I'A“.’ Nkl . . I (M) 5 )
161h May S Uiy of Nwansea 17 17 67 68 Ist to $th August * Nurjehan ™ ] 17 1% an
16th amd 17th May CBhwan T . Is 17 64 63 2nd to Hh Anrast ¢ (lontractor . 11 10 nH3 58
11th June . L Talma & o (8 94 3] Sth and 9th August . | Marienfols . 12 12 54 57
19th June * Gairsoppa ™’ . Il 10} 67 00 14th and hth August | © Pasha 20 2] 69 68
215t June © Taiwar 7 . 15 05 bt} () 220d Novemboy Y Badarpur 7 10 0> 87 02
21t July MY, Jenny 7 . 16 00 61 00 7th Decomber . * Winkfield 12 00 84 00

MG [PC—M—V111-3.170—13-8-35—160.
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INDIA WEATHER REVIEW, 1933. 1
ANNUAL SUMMARY.
PART D.
SEISMIC RECORDS.
STATION--AGRA.
p=27°8"15"N; A =78°0"45" B ; A=163 motres. Subsoil-—Indo-Gangetic Alluviam.
Apparatus.—One Omori-Ewing Horizontal Pendulum Seismograph giving A (Mass 50 Kg.).
One Milne-Shaw Seismograph giving A, . (Damping ratio 20 : 1).
TasLe D 1.
1 v , T l € } Remarks,
”n )
Omort— N . . ‘J 282 ’ 294 { 1 ;
Milne-Shaw— AE . . . . . . ] 788 , 12 From 1st January 1933 to 5th January 1933.
736 f 2 . o " | From 6¢h January 1033 to 5th July 1933.
714 f 12 ] |"From 6th July 1938 to 14th September 1933,
633 | 12 | | From 15th Septembes 1938 to 26th December 19383
614 ! 12 ' | Form 27th December 1933 to 31st December 1933,
[y i - .
‘ ’é Amym;unn :q;: ﬁxmmum | f § AMPLITUDE
@ (@ o i - @1 (@)
Date. Phase. GTi'I“ T .E . Remarks.] Date. |Phase. G.ThiF.mT. ,‘g’ ! (1) Remarks.] Date. {Phase. G.rlzz[[?eT. ,‘g’ oo | Romarks,
5o4g A BlA A } £ A_A
! g% s g1~ g i &N
' T 7 |
1038, H. M. 8. ! 19033, H. M. S. ] 1933. H. M. 8. ]
1
A A |
Ag i N E |
Jan. 1.t | P 9 2 9 .| Slight Jan. 218t | P 19 31 55 Shack ofl Peb. 21st| P ! 190 7 20 | ... . Slight
; shock. great in- | shock.
8 | 9 B17 || . tensity. B 101057 || s -
38 19 40 24 f ‘
P 10 25 40 | «oe | eer o L 1901266 .. .
Le | 1956245 o |
A f ) 1{ 20 6 57 ! .
E :
" Srdi P 15 3645 | . | Do. A | |
8 20 | o] . N A :
| 15 44 o 2186 | M | 195420227 720 N | ,/
Te |15 56 8 . . 21st| eP 19 7 22 | <. | Fesble
P 29 28 53 § e H i shock.
M |18 2 913 .- 4 F {192335 .
¥ 16 42 20 - AE i
. 27th| P 22 56 22 Yeeble A ! |
A.E . 8 shocke B i
oth| P 2 423 Shock of M {23 g32] 15 3 » 23rd ) P 829 1. . Moderate
" great in- i i shock.
tonsity. F |Yost while changing chart. oF 11140821 e e -
X 887 24 [ e { o - ; |
N
w Oth| P 4250 ] e e Do. Ay | Ay
Be 618 | .| e e Feb.8rd | P g9 o155/ .. .. Stight w o 28rd [ eP | 82022 . .o - Do.
s | shock. |
AE 3 22 29 57 1 ... J e AE :‘
w 1th| P 116 485 |..] .- . |SUght 22 42 48 | ... | Mar.o2nd | P |17 40 84| ... | «e | Shock of
gbock. F olog4g23]..| .. very
8 16 819 .. .o i Teat {n-
neity.
M {1614 2| 7| o 2 A ! eF | 23 84 55 .
B | |
F |16 3068 .o w 18R P 558 ) ... 1 o ; Moderate A
shock.
8 ! N
Ag 2 57 61 we | . , 2ndi P 17 40 45 .- Do.
w l8h| e 119 646 .| o - Do. ’ j
" . . 110 . . { 8 17 48 86 VR
23 2 !
. 6 18th AN ! ' ! L Uncertafn| ... | «. .
F 20 12 . e ves P B " Qlight
» 253569, . [  Slight M ? P [>1010... | Motton of
8 o record-
An ¥ 2o & 2 h’ngmmw:d
PR T i C!
. 17¢h| o |222124 «. | Feeble 3 36 59 ! | due  ta
shock. : side-
¥ 22 47 ¢4 .- ! i stops at
| i intervais
*n ! -V 5
R e -
AE gf »»o0thy e batalf. foople nates,
w 20t P [108162) ) o0 e 5‘},‘;’,‘.’,‘,‘ o shock. F 2226 18] o | . W
’ Pa . . eat in- ¥ 10 3 42| o |
ﬁ Fi)2s28 84 rost in




D,

TApLE D l—conid.

:;z AMPLITUDE
Date. (Phase.! G.’Il‘dil.n?l'. :8/ ) Remarks.] Dste. :DPhase.] Time
E AN AE G. M. T.
&
1933, | H. M. 8. 1935. l H. M. 8.
AE 1 AE
Mar. 3td | P | 922 20 . S;’;f&tk. Apr. 9th 1 P 2 56 11
Se 9 29 53 L8 8 857.)..
AL | L | 31558
, 6h| P |13 811 . Do, 1
eF 1410 3 . \ AN
A , Oth l ¢ 2 58 20
, 6th b 18 8 8 . Do. M| sm2R
8 [1810 2 - B
L 131116 .. ... . A
F 1834 1 A ,» 16th I’E 19 27 23
A, s 1986 9
, 1th | P |14 8155 . Do. L(?)| 19 51 38
S |148955].. . Fe |20 54 65
T |1456213
F {16238 1]..] .. .. AN
A , 18th | ¢ 52 21
,, 1lth 1)E 19 41 26 Do. Se | 668 ¢
€S |10 48 22 . M 7 7
¥ | 2113 46 A ¥ 81820
Ag AF
, 17th | P16 589 .| .. .. |shockof| _ esrd| P | 6 580
great in-
s 1614 34 | . o tensity. 8 6 12 16
L 16 28 35 | .. L F Mixed up
¥ 66816, | .. . A
Al ,, 23rd eN 6 b 41
» 17th | eP (16 6 1 e Dgﬁ%téll;ate S 6 12 10
Se | 16 14 58 . ' L 6 10 40
AE M 6 28 40
w 17th | P |10 41 25 . Do. ¥ | 65738
s |19 48 38 .
L 196844/, . AE
¥o | 21 40 37 ,» 28rd | Pe | 7 28 16
A 8 7 80 57
, 17th | eP |19 4182 — Do. Lo 74226
Se |10 48 44 I F | osbss
M 120 4 9{2/ 2 .. AN
or |21 7 40 L ., 28rd | eP | 72316
A 8 781 2
Loasal Po | wrasm| | L Slight Le | 74211
! F 190 8., o shock. AE
! A, w 27th | P | 248 36
» am-& P !22 3566 |.. | .. Do. 8 | 25852
8 ; 22 729/ .,] ... . Fe 6 26 4
L E 22 10 6., . A
w2l . 2nth| P | 24846
F ‘ 224111 (.., .. .. 8 | 258656
‘ AE M | 88146
Aor. 1st | P |16 88L|..| ... .. Do. F | 61035
Smeele -
OV B »w 27th| P {12 8 2
M 16 84 16 | 15 | .. 4 8 12 18 17
F 171467 .| ... . ¥ |13 47 82

7
& |swpurUDE
:é __._(l)- Remarks. Date.
BlA_A
& N g
1933.
. Moderate | May 1st
shock. »
. s o Slight§
shock.
19 ! 43
)
. ,, 11th
. . Feeble
shock.
,» 12th
.- Moderate
i’ shock.
21 L1 » 16th
v sae  eon Do.
with the next shock.
;s 16th
. Do.
19 59 . June 2nd
» 8rd
. e s
. Do.
., 6th
.- Shocktof
grea . h
intensity.f 6t
.- Do. ,,  Tth
19 { 225
. » Tth
. e Slight
shock.

"

Pe

Le

JD)

eS8

A
N

Se

Phase.

g Am’(mﬁum"
=~ [
G.T’BIIH.OT. 3| — Remarks,
5 (A A
B N B
H. M. 8 -
20 1 8 slight
h
20 9 9 shock
20 21 33
20 28 b4 | 16 4
21 80 11 | ..
19 18 16 Do.
10 24 49 | .. .
19 40 88 | 16 . [
20 47 28 | ...
16 14 48 Feeble
shoek.
16 18 24 o
16 52 83
118 8 Shock of
;z reat
ntensity
1 22 49
127156
8 29 37 .
118 44 | o Moderate
shock.
12242 .
1 33 51 | 20 96
215 T e
747 9] e . Slight
shock.
8 54 88 | eos | .. .
17 17 82 ! . Do.
18 26 82 .
17 17 32 | - Feeble
shock.
17 57 48 RPN
2 36 12 Slight
shock!
2 42 10 .
8 55 26 | -
2 36 34 | .- «. | Feeble
shock.
24221 | [N
310 42 | .. .
1160 28 | <o |+ o | Moderate’
shock.
18 15 26 | coe | wer o
11 50 87 | .. . Do.
11 b4 13
11 56 59 .
11 57 48 ] 16 | 138 ..
12 86 81§ ... ser e




D

TaBLE D 1—contd.
1
-~ I o 1 ) ~
;‘3 A)u*z.:f;mh 55 ‘AMP(LI’.;UDE; j ‘} ¢ |AMPLITUDE
. |[Phase. . 2 ; . Ti 5 ! ; o T 2
Date "hase 'T{g‘“'T_ 2 ! Remarks. Date. | phaset g L'F_ET. 9 »_»__WP;__“; Remorks. | Date.  L'hase. Gul\line'l o (I Remarks
Ela_a | T oA ALl C SlAa_A
& 17N T £ E | ElTNTE
- [ I . N { | &
| ‘ .
! | :
1083. H. M. 8 ; 1933 mowos | | 1 1933, | ‘ oML S
A { A ; ! LA
E N : | . B!
June §th| P 18 20 16 | Fe)eble Aug. 11th | pe 8 65 24 : ,‘Modera(e Sept. 30th P 14 32 | Slight
i shock, i ! Shock. | 8 X
eF 11933 6 3 9 144 .. ; | 8 1441 37 hock
" ! ¢
A | L |9 385 } | L 145433
E : 3 | el | .
T I P [ Slight Fe | 9 81 68 U NRURE “
shock,
8 |20 50 40 A CA ]
q B i E:
M | 21101815 5, » 12th [ 7 36 47 Very feeblefoct. 2ma | P 15 4p 12 Moderat
i shock. shock.
Fe 2153 36 . 1 M 7415620 11| ... 3 M 17 2051w .. 16
{ | ¥ | 8 283 . [P 1820 9 . f we o
AE I i
» I8th | P 2242 32 | Feeble A A
shock. B N |
F |23 48 45 . » 18th | p 988 3¢ || ... Slight ,, ond e 1549 6 . slight
shock. i shock,
A 3 047 0 . F 17 46 48 .
SE 11 866 | o i
» 2th | Pe ! 22 231 Shock of F A
very E ;
i gzrteat " A »w  Oth P 138412, Moderate
ntens I} .
,» 25th | eF 15623 1.. Y . 13th l}gl 0 38 41 . Veliy it{{eble Fe | 15 16 31 shock
Sl10CK.
A 47 .
N Se 947 9 A
. UYL P 22 240 Do. Fo | 16 62 15 N
! . b6th| P |13 34 17 Do.
eS 122 852 ..
‘ ! A 8 |13 37 49
M ? ? [>986 Motion of E
‘ recording] » 14th| p |22 20 40| | ... Feeble el |13 39 42
pen res- shock,
grlctedt ¥ 2240 7 . M |18 41 10 | 92 | 881
ue O
side-stops| A F |14 10 56 .
at {nter- B
vals for] , 2bth P 7 85 26| e+ | o s | Shock of
ab‘out 5 ve : 1y .
minutes. great in- 2
¥ Not determinable. tensity.§ , 14th | eP |22 81 28 Slight
¥ Lost while changing ohart,. shock.
A A Se | 22 41 49 .
N
E » 25th 76529 . Do. Le |23 1 59 .
July 8rd P | 1518 21 Feeble ® i .
shock. 8 7 59 42 . v Fe |23 42 26
F |15 49 81 i
8 22 . ST
AE ; 7 (»10 AN
26 Motlon of
w Tth| P | 73881 Do. M ! recording] » 16th | P | 437 27 . Do.
en reg-
Fo | 82014 /... ticted - F |5 535
due to]
A side-stops| AE
N for about|
n Sth | ep 140 4. Moderate b » 218t e 253 54 | ,, Feeble
shock. minutes, shock.
8 1435 6 ¥ 9 46 18 Se 8 128, .
L | 31420, | o
N AE
w Oh, P (124042 .. ., Do. w 20th ] ep 115 11 4[| e e \;er%l Fe | 857 88|..] o o
| eeble
i B |124851 Fe |16 14 4!..| «o o | shock. Ap
oL 54 . ,oond | € {14 622}, .. .. | Slight
18 1 " . » 2 shock
M |18 842,17 87 Sept.24th | p | 15 81 83 Mo}?ergte F |14 80 18 -
shock.
Fo | 14 22 68 8 | 15 41 44! .. e AE
Vov. 2nd P {1238571.. wee eee | Moderate
AE 1 |16 138 Nov g
»¥2nd | P |21 7156 .. .. Do. M |16 959]|2 18 8 l1z49 201 . .
8 |211728 (... .. .. T |17 686} o M 1317 202 .. 16
F | Lost while changing chart. A €F 116 163 | .n| e o
E
A P |18 6441 .| o Feeble AE
N . 25th shock. P Hght
w 2d| eP |21 712| .| .. . Do. F lassn1 e w 5th 2081 22 .. R 78
Se |2117241.. o A ‘ 8 19208 0]..| w0
M (2146 7 10| 58 .. : pE 18 64 84 | oo | wee w Mo%en;{te Le {2087 12 ..} .. -
26t shock,
Fe |224426]..] .. ” b ¥ 2056747 ]| oo Fo |2124 84} .| i o
A A Ay Ay
U 1th) P | 85814 .| w0 . Do. » 25th| Pe | 18 54 86 e e SHERE th e 1116 20 [ .| e e | o,
. shock. )
Fe [108432 ) .. | . 10 46 47 | v | e o Fo |11 26 641 oo | oo one




D

4
TasLe D 1—concld.
- py Py e
\ : 3 |asezrsops ' § | AMPLITUDE ¢ |AupriroDn
[72] o
Date. 'Phase. oo me S| () | pemarks.| Date. Phase) oTime | = | {#) | Remarks.| Date. [Phase. GTﬁneT hog __(#) | Remarka,
| . G. M. <1 A A | G.M.T.|§ A A -M.T, 78 A A
| - NE | B NTE g N'E
! g 1__ & L&
1933, |\ M. 8 1938. \ H. M. S. 1983, H. M. 8.
| \ A
AE i | AN E
Novlgth | P | 912 31 . Slight  |Nov. 28th . eP 11113 52 Shock of |Dec. 12th| P | 526 6| .. [ .. .. |8lght
i shock. i great shock.
8 | 91556 | 8 |111727 intensity. 8 520491} .. “ e
| !
oL | 01848 L [1119 385 A
M 4 M 112122 20| 696 ... E
0213610 r » 12th] L 68283 .| o .
F € 12 28 58
9 4526 M 5 35 38 | 10 5
AE ¥ 5 53 681 .. R
» 20th{ P |283331 Shock of A
great In- B
& tensity. | | 2sth| e | 1611385 Feeble A
» 218t F 3 820! .. shock., E
: M 16172 9] .. 8 » 12th) P |14 2317 vee s | Feeble
A ; shock.
N ; F |16 36 35 Fe | 15 44 46} .. v
» 20th | P 1283333 .. Do.
S {23 4322 .. A
; A B
A i E » 14th| P |186818 | ... | 8light
N i Dec. 2nd | P | 21812 Slight shock.
» 21st L 0 1563 ! shock. K] 19 0 ¢ e e
| S 220 8
M 0 5 2 28648 L (190 268 o | e w
F 2 52 58
F | Loat while changing chart. F 19 38 28 .
A |
B A A
, 22nd | Pe | 12 54 15 - Moderate E ! . N
’ shock. , Othl P | 75445 . Do. s th| eP | 1856 6 .. Do.
S |13 4 4 .. ! ;
F 8 31 26 . . i S |19 0o 8] ... .-
M (13 28 42 | .. i i
l | A
A A ! i B
B N { ‘ p 24t} P 1105734 .o f e o Do.
. 28th| P |11 13 46 .. | Shockof § = gth| eP | 75445 . ‘Feeble
great in- i | shock S 11 7 0 .. .
tensity, [ 7 56 50 | . . |
i : F {1214 11 ..] o
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Owing to irregular behaviour of the time-marking clock of the Seismographs, from July to November 1933, the values of the time of occurrence of the various phases for

$he shockst recorded during this period may be uncertalin, the maximum diserepancy bein,

g estimated to be:{: 20 seconds,

G. CHATTERJEE,
Meteorologist-in-charge, Upper Air Observatory, Agra.
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STATION—CALCUTTA (ALIPORE).

F= 900 83 N ;3 ==88° 20" E; h = 7-1 metres above; M. 8. L. Subsol—Alluvial.

Apparatus.—Milne-Shaw Seixmograph (Ax component).

(Exposed in constant temperature room).
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STATION—CALCUTTA (ALIPORE).
q,:22° 32 ; A=88° 20’ ; h=~( mctres above M. 8. L. ; Sub-soil—A!luvial.
Apparatus—Omori Ewing Seismograph (A\I AF components),
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STATION—KODAIKANAL.

P=10° 13’ 50" ; A=T7° 28’ 00"; h=2343m. ; Sub-soil—Rock.

Apparatus.—Milne Shaw Seismograph (E-W).
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J. M. SIL,
Meteorologist,
Poona.



PUBLICATIONS OF THE INDIA METEOROLOGICAL DEPARTMENT.

(Complete list, including those publications which are now out of print.)

Henry F.

The Indian Meteorologist's Vade Mecum— . . .
Blanford.

1883)

Rs. 3*

Rs. b* i

Part I, 2nd Edition (
Part IT (1877)

Tnstructions to Observers of the Indian Meteorological De- | SirJohn Eliot.
partment, 2nd Edition, (16602) . . R, 3*

Tnstruetions to Observers at the 2nd and 3rd class Obser- ; Departmental.
vatories, 2nd Edition 1934. :

Tables for the Reduction of Meteoralogical Observations Ditto.
in India, 3rd Fdition (1925) . . Re. 5.8 |, )

Handbook of Cyclonie Storms in the Bay of Bengal for use | Sir John Fliot.
of Sailors : '

Vol. I, Text, 2nd Edition (1900) Re. 4%
Vol. 11, Plates, “nd Edition (1001 Rs. 1-8%

CYCLONE MEMOIRS— .
Ditto.

Part I, Bay of Bengal Cycleme of May 201h to 28th,
1887, (1888) . . . . . . Re, 1% .
Part TT. Bay of Bengal Cyclone of August 21st to Ditto.
2Rth, 1888. (18490) . . . . . Rs. 3 .
Part T11. Bay of Bengal Cyclones of September 131h to Ditto.

201th and October 27th to 31st, 1888, and Arabian Sea
Cyvelone of November 6th to 9th, 1888, (1890)
Part TV. An enquiry into the nature and course of
storms in the Arabian Sea and a catalogue and brief
history of all recorded storms in the Arabian Sea from
1848 1889, (1801) . . ) . Rs3
Part V. Account of three ('velones in the Bay of Bengal
and Arabian Sea during November, 1801, (1893) Rs. 3*
Report of the Midnapore and Burdwan Cyclone of the 1614
and 16th of October, 1874, (1875) . . Rx, 3% Siv John Kliot
Report of the Vizagapatam and Backergunge Cyelones of DITJehnbliot,
October, 1876. (1877) . . . . Rs, 3*

v 5
Bis. 5| W, T.. Dallas.

FSir John Fliof.

W, (. Wilson.

(1879) Rs. 3*' Ditto.

‘Henry F. Blan-
ford.

Report on the Madras Cyclone of May, 1877,

Monthly weather charts of the Bay of Bengal and adjacent
sea north of the equator, showing mean pressure, winds
and currents.  (1886) . . . Rs. Hh*

S : SirJobn Eliot.

Monthly weather charts of the Arabian Sea and the adja- wJobn Eliot
eent portion of the North Indian Ocean, showing mean
pressure, winds and currents.  (1888) . Rs. 5

. | W, L. Lallas,

Charts of the Bay of Bengal and adjacent sea north of the | W L. Dallas

equator, showing the specific gravity, tewmperature and

currents of the sea surface. (1887) Rg. 1-8

: ; oms | SiTdohn Eliot,

Chimatological Atlas of India.  (19€6) Rs. 27% t wdonn dkho
. . WL L.

Meteorological ~Atlas of the Tndian seas and the North L. Dallas
Indian Ocean. (1908) . . Rs. 13*

Daily weather reports and charts of the Indian mousoon Departmental.
area for the years 1893 to 1899 cach month, Re.]*

. . Ditto.
Normal weather or pilot charts of the Indian monsoon area 1tho
for 8 A.M. for each month, November, 1900 to August, 1908
each month, Annas 4* Ditto.

Reports on the Meteorology of India for the years 1876—
1890 (16 volumes)t cach Rs. 10

. C. Chambers,
Meteorology of the Bombay

l’;'esi(l(:ll(-)r'. 1878
,C. W.B,Nor.

Storm tracks in the Bay of Bengal—A scries of monthly mand.
charts for the period 1891—1923. (1926) Rs. 3-6 !
or 5s. 9d. Ditto
Storm tracks in the Arabian Sea. (1926) . Rs 3-8 or 6s.
Ag, v Departmental

Rainfall Organisation (1929)

: B. N. Banerji.
Meteorology of the Persian

Gulf and Mekran. (1931)
Rs. 3 or 5s. 3d.
Five-day Normals of Maximum and Minimum Tempera-
tures and Accumulated Rainfall.  (1931) Rs. 4 or 6s. 6d.
Winds, Weather and Currents on the (oasts of India and
the Laws of Storms. (1931) Rs. 2-6 or 4s. r3(1. \
Meteorological Organization in India for the supply of Wea- |
ther Information to Aviators. (1932) . As. 12 or 1s.3d. .
Meteorological Conditions affecting Avation over the North | R. G. Veryard

f F i . . Rs. 1-8 or 25. 84. and
West Frontier . : .

Departmental.
Ditto.

Ditto,

INDIAN METEOROLOGTCA), MEMOIRS—

Vol, I—

Part I.  Onthe winds of (nleutta—An analysis of To
years howly observations of the wind vane and fouy

years’ anemograms.

The meteorology and climate of Yarkhandand Kas),.
gar being chiefly o discussion of registers kept by
Dr.J. Seully in 187475, '

The diurnal variation of the harometer af Simla. s, 3%

Part TT. Storms in Rengal during the vear 1876, ac-
companied with inerensed at mosphetic pressure and
the apparent reversal of the normal divrnal oscilli-
tion of the barometer,

On the rainfall of Beneros considered in relation to the
prevailing winds.

On the diurnal variaiion of the barometer at Tndian
stations (Parl 1) 2 Caliuttn and Hazaribaph . Rs 3*

Part TIT.  Variation of rainfall in Northern Tndin,
Mn'lw)l‘()]pglml and hyvpsometrical observations in Wes-
rern Tibet, recorded by Dr. T, Reully, with o diseus-

si01) R, 3*
Part TV, The wind= of Karachi Tis, 3%
Pert V. Some resalts of the meteonlogical obscrva-

trons faken at Allahabad during the ten vears 1870.

79. '

The diurnal variation of the barvometer at Tidian sta-

tions (Part 11 ; Goalpara, Patna and Leh Rk, 3*
Part VI. The Meteorology of the North-West. Hima-
layas . . . . . Re, 1%
Vol. 1T
Part T, Account of the south-west monsoon storm of

the T8 hiio the 24th of September, 1878, in the north |
of the Bay of Bengal,

List of evelones on the West Coast of Tndia and in the
Arabian Sea up to the end of year 1881 Rs. 2,

Part k1. Note on the foregoing Tist of eyelones and on
the Gujarat land eyelone of July 11th to 13th, 1881,
On the temperature of North-Western Tndia Rs 2

Part TTI.  Account of tho south-west monsoon storms
of the &th to the 19th October, 1882, in the Bay of
Bengal . . . . . Rs. 2

Part IV. Account of the south-west monsoon storms
generatedin the Bay of Bengal during the vears
1877 to 188 . . . Rs. 2

Part V. Observations of temperature and bumidity :
at. a height of 40 feet above the ground at Alipore .
Observatory, Caleutta . . . . Red

Vol If-—

A full discussion of the rainfall of India and cognate
subjects. Normal or average rainfall ; anomalous
variations of the rainfall ; two appendices, index and
plates . . . . Rs. 8*

Vol. IV— ‘
Part I.  Account of the south-west monsoon storm of |
the 12th to the 17th of May, 1884, in the Bav of |
Bengal and at Akvab. )

On the diurnal variation of the rainfall at Calcutta

The meteorological features of the southern part of the |
Bay of Bengal . Ry, 3*

Part 1. 'The Falre Point cyvelone of September 22nd,
1885 . . . . . . R, 2%
Part 111. On the ground temperature observations |
made at the old obscrvatory, Allabhated R, 1.§%

Part 1V. List and brief account of the south.west |
monsoon storms generated in the Bay of Bengal
during the years 1882 to 1886 . Rs, 3*

CTred.

i Tred.

29

Henry F. Blan-
ford.

W
!

\
/
|

}
Sir John Fliot-

Nitto.

SOACH

Henry ¥ Blan-
ford.

SOALHDL
Henry 1. Blan-
ford.

Cham-
bors,
SOALHIN.

Henry T, Blan-
ford.

CSOALHIIL

_SirJohn Eliot.,

Cham-
bers,

Henry ¥. Blan-
ford.

S, ALHIDL

Sir John Fliot.,

Ditto.

S. A, Hil

Henry 7, Blan-
ford.

Sir John Elint.,

Henry F. Blan-
ford.
W. 1. Dallas.

Sir Alexander
Peodler.
S. A. Hill.

Sir John Eliot.,

* Qut of print.

1 Copies for the years 1875, 1876, 1878 to 1881, 1884, 1887 and 1890 are out of print.
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Vol. IV—{conti.)

Part V. The eyclonie storms of November and Deecem- | Sir John Eliot.

ber, 1886, in the Bay of Bengal. v
The cyelone of the 25th May to the 2nd June, 1881, in iFred. Chambers,
the Arabian Sea . . . Rs. 3%
Part VI. On temperature and humidity observations
made at Allahabad at various hoights above the
ground Rs. 1-8%

Part VII. The Arbian Sea cvclone of the 4th to the
Bith June, 1887.

On the Meteorology and Climatology of Northern
Afghanistan Rs. 1-8%

Part VITI.  An account of the more important cold
weather storms in India during the vears 1876 to
1891 Rs. 3*

8. AL Hill

Fred. Chambers.

W. L. Dallas,

Sir John Kliot,

Vol. V- }
;{ Parts I—VII,

board ships in the Bay of Bengal during the vears
1856 10 1879,

The discussion of the hourly  ohservations made at :
Sibsagar. CGoalpara. Patua, Hazaribagh., Dhubri, Henry k.
Roorkee, Allahabad, Tucknow, Agra. Teh., Deesa. ; )}}hmlfrrd. .
Karachi and Tahore and at &imla.  Complete in 10 “,“"?“ VIH—X
parts each part Re. 1* | h‘ iy John

i Eliot.
Vol. VI \

Part 1. The yelation hetween sunspots and weather ag | W. L. Dallas.

shown by meteorological observations taken on }

- Lo . ‘s Jitto.,
Investigation imto the mean temperature, humidity 1

i
;
and vapour tension conditions of the Arabian Sea and
Persian (nlf Re. 2% |
Part TT. A preliminary discussion of certain oscilla-
tory changes of pressure of long period and of short
period in India . Re. 1*

Sir John Eliot.

Ditto.

Part II1. The hot winds of Northern India

Avaceount of a storm developed in equatorial regions
Rs. 2%

Part V. Hailstorins in Tndia during the period 1883
1897 with a discussion on their distribution. Re. 1*

Part V. A discussion of the anemographic observa-
tions recorded at Simfa during the period September
1893 to August 1896 and at Darjiling during the
period April 1885 to December 1896, and an investi-
gation into the general features of the air movement
i the Hirnalayan mountain area e, 1*

Part VI A discussion of the anemographic observa-
tions recorded at Darjiling during the period  May
1885 to May 1806 and an investigation into the
general features of the air movement  in the Sikkim
Himalayas . Re. 1*

Part VIL -\ discussion of the thunderstorm: observa-
tions recorded in 1897 at ten selected stations in
India Re. 1*

Vol, VII—

W. L. Dallas.

Sir John Eliot.

Ditto,

Ditto.

WL Dallus,

Hourly observations of pressure, temperature, vapour Riv John Eliot.
tension, humidity, cloud, wind divection and velo-
city of wind taken at Trivandrum during the years

1833 to 1864. Cormnplete in 7 parts each part, Rs. 1-8
Vol. VIII-—-

Part 1. Hourly meteorological observations recorded bitto.

at the Agustia observatory during the period from
January 1856 to Scptember 1838 and from June to
December 1864 . . Rs. 2

‘art 1L Houtly coniparative meteorological observa-
tions taken at Trivandrum, Vannatheertham (cast-
ern station), Kalliad (western station) and Agustia
for the periods 23rd March to 20th April 1857, 2(th
January to 19th February 1859, 9th September to
S'trh October 1864 and 2nd to 28th January 1865, |
aiso at Cape Camorin from 23rd Soptember to 13th
November 1858 and at Charatha and Kamala from |
20th January to 19th February 1859 Re. b |

Ditto.

INDIAN METEOROLOGICAL MEMOIRS—-(Contd.)

Vol. IX

The diurnal variation of atmospheric conditions at
Chittagong, Cuttack, Jubbulpore, Pachmarhi, Nag-
pur, Poona, Belgaum, Bellary,  Trichinopoly,
Rangoon, Aden, Alipare and Jaipur. Complete 1n
9 parts cach part, Rs, 1-8*

Vol. X—

Part I.

observations recorded at
vears 18531864

The discussion of the hourly meteorological
Trivandrum during the
. . Rs. 3

Part I1. The digcussion of the hourly metcorological
observations recorded at Agustia during the years
18561858 and 1864 . Rax, 2

Part ITT.  Discussion of the comparative hourly meteo-
I‘nlu%i(‘&l observations  recorded  at
Kalliad, Vannatheertham and Agustia for the peviods

23rd March to 20th Aprib 1857, 2Cth January to 10th |

February 1859, 9th September to 8th October 1864
and 2ud to 28th January 1865, and at Charatha and
Kamala from 26th Jannary to 19th Febroavy 1859,

R, 2%

Part IV, Plates 1 to LV, title-page, table of con-
tents and corvigenda of Volume X, Pavts 1, IT and
LT of the Lndian Meteorological Memoirs Rs. 3

Vol. XI—
Part 1. Observations recorded during the solar  eclipse
of 22nd January 1898, ar 131 meteorofogical station
ni Tndia Re, 1*

Part 11, A discussion of the observations recorded
during the solar eclipse of 22nd Januory 1898, at 154
meteorologieal stations in India Ra. 3*

Part 111, Report on cloud observations and yieasure-
i

ments  in the plains of the *° North-Western”

Provinees of India during the period December 1898

to March 1900 | . . Re, 1*
Vol. XII—

the faillure of the south-west
Re. 1*

Part I. A discussion on
monsoon rains in 1849

Part 11, A discussion of the results of the hourly ob-
servations recorded at 29 stations in India given in
Volumes V, X and X of the Tndian Meteorological
Memoirs . . . . . Rs, 3%

Part 111, Discussion of the results of the hourly ob-
servations recorded at 29 stations in India given in
Volumes V, IX and X of the Indian Meteorological
Memoirs (Final chapter and plates) Rs. 3*

Part IV, A Meteorological history of the seven mon-
soon scasons, 1893—1899, in relation to the Indian
rainfall Rs. 3*

Vol. XII—

Daily normals of maximum temperature, minimum
temperature, 8 A.M. air pressure reduced to 32°K.
and rainfall and five-day means of normal cloud
amount, Telative huwidity and aqueous vapour

pressure at 8 A.m. Rag. 5*
Vol. XIV— i . .
Monthly and annual rainfall of 457 stations in India to
the end of 1900 . . . . Rs. 3*
Vol, XV— ) ] ]
Part 1. Summary and a brief discussion of observations

of the clouds recorded at six stationsin India during
the period 18951900 . Re. 1*
Part 11. Report on cloud observations and measure-
ments at Simla during the period June 1900 to Jan-
uary 1902 . . . . . Re. 1*
Part 11I. Discussion of monthly mean surface and
under-ground temperatures, deduced from observa-
tions taken at Lahore, Jaipur, Dehra Dun, Allahabad
and Calecutta during the years 188(—1901  Re. 1*

Trivandrum, |

i Part T, Henry

|

|

]
|

|
|
i

P
S

F. Blanford.
arts JT—VIT,
Sir John Eliot.
Part  VIII,
Douglas Ar-
chibald,

Part IX, Sir.
John Eliot.
Sir John Fliot.

Ditto,

Ditto,

Ditto,

Ditto.

Ditto,

E.GLOHIL

W, L. Dallas.

Sir John Eliot,

Ditto.

W, L. Dallas.

Sir John Eliot.

Ditto.

Ditto.

W. L. Dallas.

R. Ll Jones.

* Out of print.,
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Vol. XVI--
Part 1. Monthly means of aopressure reduced to
32K, and constant gravity, Lat, 457 R, 3%
Part F1. A preliminary investigation of themore ini-
portant featurcs of the Meteorology of Southern
Asin. the Indisn Ocean and neighbouring countries
during the pericd 18921902, with Appendices.
Rs. 3

Vol. XVII--
Normal monthly and apnual means of  temperatare,
pressure, wind, hutshty, cloud, rainfall and num-
her of rainy days of staticns in India, and neighbour-

ing countries Rs. 3
MeMoikRs oF 'tk InpiaNx METEOROLOGICAL DRPART-
MENT 1-—
Vol. XVIII-- ) )
Part 1. A discussion of the anemographic observa-

tions recorded at Rangoon from Junce | 87810 Qclober
1901 and at Chittagong from June 1879 to December
18496 . . . . . . Rs, 2*
Tart 1T, A discussion of the anemographic observa-
tions recorded at Saugor Island from March 1886 10

SivLlohim Bliot,

Pritton.

Ditto,

|
{
i
|
}
1 Ditto.

February 1904, aud at Alipore (Caleutta) from March

1877 to Fehruary 1904 . . R~ 2
Part T, A discussion of the anemographic observa-
tions recorded at Allahabad from September I8t
August 1904 and ot Lucknow from July I878 to
October 1892 . .
Part. IV, A discussian of
tions recorded at Roorkee from September 1879 to

August 1904 ;ut Lahore fromJune 1889 toMay 1915 51

and at Mussoorce during May to October from 1877 -
1888 R, 2
Vol. XIX-

Parts 1 and .\ discussion of the ancmographic
observations recorded at Pachmarhi from September
1883 to April I887, and at Nagpur from Jaunuary
1882 to December 1902 . . . Rs, 2

Parts HI and IV, A discussion of the ancmographic
observations recorded at Port Blaiv from September
1894 to August 19679,

v discussion of the ancimograpliic obsevvations ve-
corded at Dhubri from November 1889 to May
1846 . . . . . . R~ 1-8

Parts V and VI .\ discassion of the anemographic
observations recorded at Jubbulpore from May 1889
to April 1960,

s, 2

the ancmographic observa-

ot

i IRITEIR

Plo

I
| Ditto,
|
‘
i
i
i

itto.

WAL

wood.

Har-

Lottt

A discussion of the ancmographic obscrvations re-

corded at Belgaum from May 1881 to April 194
Rs. 1-8

Parts VIT and VUL

\ dixcussion of the anemographic

Ditto.

ohservations recorded at Deesa trom January 1879 to

December 1904,

. . . . . 1
A discussion of the anemographic obscrvations ve-

corded at Karachi from January 1873 to December

Ditto.

1894 Rs. 1-8
Vol. XX )
Part I.  Anaccount of the preparations made fordeter j o H, Iield,
mining the conditions of the upper air in India by
means of kites . . . . . Re 1* ]
part 1. Kite flights made at Belgaumn during the

pre-monsoon and monsvon periodsin 1966 Re. 1 *

SivJobn Elrot,

MEMOIRS OF THE INDIAN METEOROLOGTORL DECARTMENT—

(contd.)
Vol. XXI-—(contd.)

I’m'f V. 'l'hf‘linhllll) to drought in India as ampared

with that involher countries . . .

Part V1. Potential Gradient at Simla. India, Annas 8

Part V11, The cold weather storms of northern India.
Annas 8¥

Part V1T
Tudian monsoon ratntall

Part IX.
(It .

Part X.
IV, sunspots and raiufall

A further study  of relationships with

Annas 8
Rs. -8

Part X1, Correlationin scasonal variation= of weather,

V., sunspol= and temperature . Reod
Part. XL, Correlation in seaxonal variations of wea-
iher, VL sunspols and pressure Kea |

Part NI On the Calentta standard barometer, Red

Part X1V,

Correlation of rainfall aud the suceeeding

temperature, refative humidity.,
anes clowd . . . .
Part IV, Onwindsatground fevelandabove at nine
. Rx,
Indw between
. . el
ds and descending cur-
Annas N
Annas 8

vapour

stations in tndia . . . .
Part V. Cloud ob=ervations made in
ISTT and 1914 . . .
Part V. On dust raiing win
rents . . . .
Part VI, On dust-raising winds

Vol. XXIJII --

Part 1. Wet bulb temperatares and (he thermordy na-
mices of the ar . . . Reo o
Part i, Correlation huseasonal variations of weather,
VIL, The local distribution of  mounsoon  rainfal
Reo

Part L. Meanmonthily chatacters of upper-air winds
deduced from the flights of prlot balloons at. thirteen
stations in India during the period 1910 to 1019
R=, 2

Part. 1V,  The cticets of oscitlations and of *lag 77 on
the readings of the hew pattern baromset ey Reot
Part V. On cleaning and refilling various types ol
barometer, together with a description of several

usual patterns . . . Rs. -8
Part V1. On Indian wonsoon rainfall in relation to
south American Weather, 1875—-1914 Rs, 2

Part Vil Monthly and annual novmals of rainfall and
of rainy days . . . Res. 7-12
Part V1L i heavy rain in India

Frequency o
Rs, 3-1E or das.

Lod.

Vol. XXIV—

Part 1. On thescat of activity in theupper-air — Redl
Y PF

Annas 8%

Annas 8
Correlation in seasonal variations of weather,

Correlation in seasonal variations of weather,

crops with special reference to the Panjub Re. |
Vol. XXIT—
vart . Monthly and annual rainfall noroals Reo 18
Part. 11, Monthly and annual normals of number of
rainy  days . . . . R=. I-8
Part TEl, Monthly and annaal normals of pressare,

B

31

i Gilbert e,
Widker,
GoC Simpson,
1 Nir Gilbert T,
‘>\\'u|k:-r and
£ Rai Bahadur
J Hem Raj.
CNIr Gilbert
Walker,
Pritto.

.

Dritto.

yitto,
Ditto,
(DN

SO,

TNLOM.

Haurri-

Jacaobh,

Sir Gilbert 8,
Walker,
yitto.

Ditto.

tension |

Reo b-8 7

P Ield,
t
P

|
{

AW
wood.

ik HL Hankin,

Har-

SCOWLBL N
mand.

Pritto.

;;\'11' Gilhert 'f,
Walker.
J.

H. 1aeld.

k.1 Harvison.

faitto.

R. C. Mossian,

Siv Gilbert L.
Walker,
ntto,

PP, ¢ Mahala-

Part TI1. The Simla seismograms obtained between 1), Patierson., _ 4 4 Hobis.
June 1905 and November 1908 . Rs, 2% Part 1L, On errors of obscrvation and upper-air refa- Ditto.
Part IV. A discussion of types of weather in Madras | R, LL Jones. tion-ships . . . . - Redd
Re. 1* Part 111 On exposures of  thermometers Ladia g, H. Field.
Part V. A discusston of some of the ancmographic Litto. o o i Rs, -8 ‘ '
observations recorded at Madras Re. 1* Purt 1V, Correlationin scasonal variations of weather, Sie Gilbert T,
Part VI. Correlation in scasonal variations of climate | Siv Gilbert 1. VIIL, A preliminary study of World Weather Rs. 2 Walker.
(Introduction) . . . R, 1* Walker, Part V. The free atmosphere in India, Introduction J, H. Field.
Part VII. Kite Hights in lndia and over the neigh- 1. H. Field. ] ) ) Rs. 1-)2 )
bouring sea areas during 1907 Re. 1* Part V9. The tree atmosphere in lndia, observations W, A, Hur-
Part VIIi. Onthe electricity of rain and its origin in j George . with kites and sounding balloons up to 1918 Rg. I-8 woud.
thunderstorms Ks. 3% | Simpson. Parts VII & VIIL.  Ihe free atmosphere in India Ditto.
(vii) Heights of clouds and directions of free air
Vol. XXI— movement. 4 _
Part 1. On the Meteorological ovidence for supposed ;Sil' Gillsert T (viii) Upper-aw xnp\'(‘ln(v'n( in the l_mhuu wmonsoon |
changes of climate in India . e 1-8% ; Walker. and its relationto the general circulation of the !
Part 11, Correlation in secasonal variations of weather, ! Ditto. ) atmosphere . <. Rsol-l4 . _
II . . . . . Ra, 1-8*% Part IX. Correlation inseasonal variations ot weather,  Sir Gilbert T,
Part 1I1. Data of heavy rainfall over short periods in Ditto. I[X. A further S.tudvv' of world w(»qthf_}r Rs. 2-12 W_alkmv_
India . . . . . . Re. 1 | Part X. Correlation of seasonal variations of weather, . Ditto.
Part IV. On the rapid calculation of times of moon- j J.H. Field and X. Applications to scasonal forecasting n India. !
rise and moonset . . Anpas 8 | S. M. Jacob. Annas 8 1
i |
i

s

* Qut of print,
t The Indian Meteorologica

1 Memoirs are styled by this name from Vol XVIIL,
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Vol. XXIV-—(contd.) ' o
Part X1. Rainfall types in India in the cold weather

period, December to March 1815 As, 4

Vol. XXV— o ) ]

Partl. Sky Ilumivation at Sunrisc and Sunset As, 1G
‘ or ls,

Part 1. Summary of Indian Ranfall for the fifty

vears 1875-—1924 .RKs. 8 or 13¢. 6d.
Part 111,

Data of Heavy Rainfall over short periods
in India . .

Rs. 2-2 or 4s.
Part [V, Correlation between weather and crops with
special reference to Punjab wheat

Part V. Diseassion of results of sounding balloon as-

centy at Agra during the period July 1J-.)——Mauh j

1928 and some allied questions "Rs. 2 or 3s, 6d.
Part VI, The wind at Agra and its structure
Rs. 2-14 or 5s.
Part VII.  An Ajalysis of the base line values of auto-
graphic mstruments . Rs. 1-4 or 2s.
Yart VIIL. The Lunar Atmosphene Tide at Bombay
As. 10 or ls.

Part IX. Evaporation and its Measurement (IFirst

Paper) R, 2 or 2s. 6d.

Part X. Solar Radiation Measurements at Poons in

1931 LAs. 12orls. 3d,

Vol. XXVI— ) ]

Part 1. Registration of Earth-Current with Ncutral

Fletrodes , . Rs. 1-6 or 2s, 3d.

Part 1, The Jndiun \oulh\\(st Monsoon and the
Strueture of  Depressiobs  exsccintoe wab ot

Rs. 2-10 or 4s. 9d.

Iart 111, On the Physical Charactoristics of Fronts

during the Indian Southwest Monsoon.
Rs. 1-9 or 25, 9d.
Part 1V, Discussion of results of Sounding Balloon
aAscents b Poona and Hyderabad during tho  period
October 1928 to Decermber 1931 . Rs, 2-8 or 4s. Gd,

SCIENTIFIC NOTES—

Vol. I—
No, I Comparison of Uppor Gradient Winds, Agra |
and Bangatore (India) . Reo L As. 3 or 2s.
No. 2. Ananalysis of the Madras houtly rainfall re-

cords for tho years 1865 to 1875 and 1901 to 1917 ‘

As, Y or ls.

No. 3. Thunderstorms of Caleutta, 1900—1926
As, 14 or 1s. 3d.
No. 4o On Temperatures of exposed Rails at Agra.,
As. 8 or 10d.
No. 5, Froquoney of Thuuderstormns in India .

As, 6 or 8d.
No. 6, Correlation between pre-monsoon conditions
vver N, \\ India and subsequent monsoon rainfall
over N, W, India and the Peninsula As. 6 or 9d.
No, 7. Aumml monthly upper winds over eight sta-
tions in India . Rs. 1-12 or 3s.
No. 8. Monbhly Normal lsobara and Wind-Roses at
0:5, 1, 2and 3 km. above Sea-Level over India and
Neighbourhuvod . . Rs. 4 or 6. Yd.
No. 9. Comparison of TOIanl atlurcs in Stevenson
Screens at Heights of 6 £6., 4 1. sud 2 ft. As. 7 or 94,

No. 10. Distribution of 'J.'emporatuxe in the lower
Stratosphere . . .Re. 1 or ls. 9d.
Vol. lI—
No. 1L Lumpwutxve observations of tomperaturc

Inside whito painted, unpainted and black painted
Stevonson Screens . As. 6 or 8d.
No. 12, The Assoviation of the Mid-monsoon Lndian

Rainiull with pressure distribution over the Globe
As. 10 or les.
No.13. Atmospheric lnstabxlxty at Agre sassoclated
with a Western Disturbance Ag. 14 or 18. 6d.
No. I4. Horizontai Atmospheric Visibility at Agra

As. 6 or 8d.
No.15. Windsin higher levels over Agra. Re. lorls.
9d.

|
I

I
Nir Gilbert 1.
Walker and
..
vara Rao.

K. R. Rama-
nathan.

' Departmental.

Ditto.

I M. V. Unakar.

Re. lorls. 9d.

KL R Rama-
nathan.

Barkal Ali.
“S. KL Banerji,

N, K. Prama-
nik.

S, K. Banerji

“and H., M.

¢ Wadia.

8. 8. Kohli,

S. K. Baunerj,

K. R. Rama-

nathan and
K. P. Ra-
makrishnan,
N. K, Sur,

K, R. Rama-
nathan and
K. P. Rama-
Krishnan.

Mohamad
lshaque.

" V. Dorai-
swamy lycr,

. r V. V.S8cohoni.

1

P K. R, Rama-
( bathau.

I{ Dopartmental.

M. V, Unakar,

Dopartmental.

Ditto.

K., R. Rama-
nathan.

P. R. Krishna
Rao.

Barkat Ali.

M. V. Unakar,

K. R, Rama-
nathan.
Barkat Ali,

N. K., Sur.

Kames-

So1exTIFICc NorES— (contd.) f

Vol. II—(contd.) {

No. 16, Windsin the tirst 3 km. over Port Blair. As. 12 1 K. P. Rama-
or 18. 3d. { krishnan.
No.17. Tables of monthly average frequencies of sur- | Departmental.
face and upper winds up to 3 km. in India. Parts |
— . . Rs. 4-8 or 8. 6d. }
|
Vol. III—
No.18. The Structure of the MadrasStorm of January \ K. R. Rama-
1929 . . Rs. 1-l0or2s.6d. | nathan and
A. A. Nara-
yana Aiyar.
No. 14, Distribution of Air Density at MeanSea Level - U. N. Ghosh.

over India Rs. 1-4 or 2s,

Correlation between l{amtull. in N. W, India ° H:m Saheb M.

No. 20.
and height of Indus River at Bukkur As. 6 or 8d. V. Unakar.
No. 21, Upper air circulation over India and its neigh- * H. . Banerjo
vourhood up to the cirrus level during the w iutm and ' and K. R.
the monsoon . Re. 2 0r 3s. 6d. - Ramanathan.
No. 22, The structure und movement of a storm inthe - K. R, Rama-
nathan.

Buy of Bengal dunug the period 13ih to 19th Novem-
per 1928 . Rs. 2-4 or 4¢. 3d.

No. 23, Historicul note on the cateh of Raingauges ' H. R. Puri.

Re. | or 1s. Yd.

No. 24, Ou the utility of observations of Barometric

Characteristics and 'endencies for Lucal Forecasting
in North-West Lndia As. 8 or 1(d.

R. P. Batty.

No. 25. Heights of base of clouds in India as detér- M. V. Naraya-
wuned from Pilot Ballon ascents As. 5 or bd. nan and M.
P. Mannan.
No. 26. Sowmestatisticalrelations of Temperature and 8. Gopal Rao.
Pressure in the Upper Atmosplere over Agra and
Batavia . . Az, 4 oor od.
No. 27, A study of l‘hundu storms in Poona in 1930 B. N Doesai,

R, 1-2 or 26,

No. 28 Horizontal gradients of Yressure and Tem- A, Narayanan,
perature in the upper atmosphere over India As. 6
or 8d.
No. 29, Tho Bengal Cyclone of September 1919 V. Doratswamy
Rs, 1-4 or 25, lycr.
No. 30.  The structure of the Sca Breeze at Poona K. R. Rama-
Re. 1 or 1s. 9d. nathan.
Vol, IV—
No. 31. The Lunar atiwosploric tide at Koduikanal | Pram anik,

ad. | Chatterjee and
Joshi.

S . Atmanathan,

and Poryiakulam As, 4 or

No. 382, On the relation between the weather and the
val mtluu of the normal vertical gradionts of tomper-
ature i Northwest lndia - As.Yor s,

Temperaturo (,huug,vs in Calcutta Thunder- | V.V, Sohoni,

No. 33.
storms As. 10U or ls,
No. 34, A bhudy of 'J.‘wo l’u, -utonsoon Storns in the | K. R, Rawa-

Bay of Bongal and a Comparison of their Structure nathan and

with that ot the Bay Storms in the Winter Months | H. C. Ban-
Ls. 1-4 or Zs. erjee.
No. 35, An lmproved Mcthod of Sounding the Lower | G. Chattorjee.

Laycrs of the Atmosphere As. 6 or 8d.

Contrivances tfor lifting the Yens oft the Re-

No. 56. _ “ (. Chatterjeo
cordiug blate of the bines’ balloon Muwmgmph i and V. M.
during its bescent . As. b orbd. Neogt.
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